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Physiology ^IwAVfi^USjjalA-l 

: "Vitalists" a«Aj=JI IfSltjj "Vitalism School" sy^^Jl i-yJLl -1 

ft aOA ojS^J <-J-aJI SjUL jt^-^l'i <!j>a^ <2U> j1 «>-j> J »' j 

.3;pJI SjLaU djiJIj olii>?JI 

j1 (Mechanists) ^ L-jjLcjj (Mechanism School) 5_jluliill -2 

.(Meterialists) oJiJ'J^' W^^JJ (Materialism School) <jjUI Luyjll 
sLlaJI ^Ulo jL....a"» JjU:; LaIIj JLul^l s^l jlSu: Vj 

cu5 ojUI jl JLjSilifll 4--,all jLLLc! <^U, <iia^l oL-»j Jl ^ * 

SjLt iu=J! SjUI cUUii .l^JlLJUi ijiU^lj iuL^iill c^ljill j-P SjUl 

Ijxiaj <fjH' j-ii' ^ t> <e«jb ji^'i ^jSfil^l 4— jjil ii-Ji jjl 



;■■ /7'.ij.tVj lisuajjjft .;■ 

jt ^.il^ ^ jjjj ^1 aJjliJVI (ji^xj ^W*^ wJijLull pLqIjlII (5>^ ^ 

llA ^\^L CiJ^ ^1 o^l^l 

.Sjjjc ^JaII <j>aJ Sjjj^ i^>aJl 6.Af] gilUll f^lj^ * 

^LLJLlI ^Jju ^.LijjJI I ft^jiS^ljJ kiUjj L-a^jJjj <M fill ^jj-fi ^ j-^ f*^*' ul 

-:LaA 

Human Physiology ijj-iall Usw>]jj.».ttll ❖ 
Hammalian Physiology oLijjjJIUa.^ji ■ .lO ❖ 

iAijj ij-a^LLAiVl ojLJa-=Jlj c5.l4-£' ^-LoixJI jkUlftU i^^^JjJ' O'"^ LT"^^ ^ 

.^1 \\j ^L^Vi ^ 1 11% II »l *^f.1 c^liaj <^AiljJj ^jjj*rtt II 4jJ^ »LU1 ^LoIaV 

"•:Ua.^J)Jiiifl1l <J^ljJ wXlJ^I e^JJi J.UI IIJJ 

jjj^ J » .Ml ^^^juxij^l llj jaJljLlI J-A c_JaJl ^ Li-a.jJj^fc 4<t fill Sjjj-i-o jil ^ Jj^J ^ 

.Experimental Medicine .-ikll mjIiS ^ Claud Bernard jjli 

Charles Jaj^til t^^^LjVI fJUU Organic Evolution ^^j-^^l hj^ jM^j * 
^ cuLiJJI <3^l 6 ^ jjlfi ^^j^lc ^Ull j2j^I j^lill <jl Darwin 

Comparative Physiology iijUll L^jJjj^l ♦> 
General Physiology iaUJI Ua.^j)j.,.ali ❖ 



■. • V' 1 ■ i',.; ^ , . ■ ' /l(^Vl>ft jI^I Jisa, IJiJI J^l 18 ■{ 

yiJ) SjliJl (Unity of Life) sLaJI <:L<>j1 ^ : (Comp Jhysiol) jjVl 

•(c^ I A 1 II j^^^lolJI ^1-^ (jfAj) a^^^Ua^ ■'■ ah ^1 ^Ij J^lj a1 J ■> II ^Li (j>a^ 

(Jj- »< <liJt^ ^tlaj »Ij1 ^ CiUI ,>^l I d < jTi ^1 <liLlll J^Lu^l ^ Jua^ 

t d -U... I ^1 jiL^jJl ^^jljLi^L. ^ : (General Physiol) ^jiLiJl Lsl 
J Silt i,,^!^ L.U]| l^ilUaj 4^1 AjUl (^jj: U^><^ ^1 4-<>l«JI o"j<3e 

jijkJI ^JjiaJ ljj..i->"> La.^jjiii'aH ^ ^J^l laA_)jIu ^ 

^iL^ <lalaJI CtUj .bJ^ ^ OS^j S ji ' > ^ H ^ L^^uiUll 6>kU^ 4^ljJ Jic ^ 

.<klaJI oLjj ft jjfl^ll Cju OjL^^l <2^l Ci^j 

ojl. (.Uj CO2 J\ <eH jiJI jI^I a- <3iyi t^l) tpliJI cj-iSJI 

(Nerve impulse) ^ i.^xJI jljyYI Jtaii! JISj f^^l ^fi**^' ilili;^^ 
^1 a^Si i^all jj^l >lll ^ ^pi iu^l ixuk * 

, Cell Theory Su^lSu^aulIji^^ 
^jilij ol Ja.j ^_AJ Liu ifijAi-. jt 0- arc: i^l cLil^l ^^i^^ '• 




i9 •L:>c.Vl<^U«j(J^ 



u- j^j -Cell physiology i^JiJI L^^^^j^ ^ j^li Si^^j U^j^ ti^l iiL*-^' 

.<ft 1 (i"^ ^jO^LaU <U.A.iiAjllt CjLilljL&ll Sxj) n : (jljf^l (joflMj 

<jIiLl1]I^ <Ltjlj \ ^ 11 ^ i .ftLaJLI 1 ^ ^jL^ ^ J 'yj^j J ' " '° f^^^ c^j^^ ^J->^ kilLlAj 
*Fish physiology dl n ...Vl L^^^i .,.qj Jnsect physiology olj .7. II l^^jj ...a 

. Plant physiology oLill L^^j^i^j 

f.jiptl\ ^ Physiology & Biochemistry ^ajA^JI ^L^l U^j!ij.uM\\\ jJi£. ^^ma 
^ 1^ tlf Jj^,n-^ll ^ Data I^LLa^j Ij^ltis ^2)1 c^l Experimental sciences 4fj£>=^l 

1^1 ^1 Discriptive sciences i^ii^j ^^^1 c^>=^VI ij:;UiJl ^^^^1 jjIjG Liiu 
^jJt i-a.LaJI ^j^j 5JLjJ5j1I Obeservation <Ucfc.iUI j Description ■ ^ j *; 

LfjtJa^ jjrh^ oLfi j^tii-^ll ^ 3 n 1 ft aLAc Anatomist ^cj^-^iilJI ^Lc (^jjli LjIc :^ll!La 

U:^ W-f^l ,>t^l J j^v o-j-^e Physiologist i ^ -v^ij ^ ...^ii ^u. U1 

.^L j^LJI jl jiw (^^-aJSllI iSiUj j^^^^JSlll (> i^Ull c!iLAi]l J .Cjt^^Ji\ j 

^lljiJjj 5.iAAil wJjLa^l ^ jia-o jfcUao ^1 ^tlaJjj SjjLu* l^^j ti m ill ^If. <a4-4J 



Uj-ljSj jl^i-dj Lfijiyajj L^ULjLi ^ iilii^j ajjjx, ^y^j : Microscopes ^1^1 -1 

Compound Microscope ^ ^1 ^^^1 -1 
Ultraviolet Microscope ...Vnll 3^ it^VI jj ^^^l -uj 
Polarizing Microscope wilaill -j: 
Dark - field Microscope {Jkll Ji^l j j ^>^l - j 
Elecrton Microscope ^^^\ --a 

: Histochemistry * Lmj^JI -2 

> iiJiiJLl JLUII ^ c^^Vl jl^lj oU^ibU ^^^xiyl tfi^J' 

i.r^ll ^ UJg ylll .!>^VI ^^.^j .UlliJI <j^\ Jj^VI SxxUj iLj-^L^ 

.Basophilic <^^£,\ll\ ikU^^lj Acidophilic a^^UJI 

: Spectroscopy ^3...ii.t.ll ^iokJI iu^ljj -3 

3>fl <ji-*il jlj-^l 3j> u^<^j^^ jl^l ^L-:^l jiaii* Uuljj 

.<JU JS ^ i^-nloll iiuiVI jloL. o-^j <:^liJI Jil^ C'J-^ J'>^^ ^'^ 

A 2600 Ujl^ i^j- JbL ^ Sjjlh^I o^L^^ ^L^I 

A 2800 Ujl ji* -La.j- J^L ^ ^ c-lluj^ (j^L^I 



2i ^l^Vliui^U^ifJUi 



: Radioisotopes ouill ^IkiJI -4 

: Cell fractionation <jr^\ J>a.VI -5 

I flliofl ^ Jj>U x> Homogenization 1 ..i^l ■^ o <ij^l ^^lij .oUj-^j^jli^I 

.Centerifuge ^1 j jUI 314^ ik-^l ^ 



The Living cell 3LpJI2UJU^ 

The cell aJdl 

,Llj=J\ oUSL^! Functional ^ i.jk^l j Stractural unit o^i^ ^1 5j-a.^l ^y^j 

.Prokayotes SljiJI 5^11 l^lliolj Unicellular S^l j <j1L A 
Euocaryotes l\ jiJI IgJllol^ MuticellualrLML Sac .2 

Prokaryotes a^i jj oLiSi^i 

0 3> ^:,Li dJil .Nucleus Si jj ^^MJ Keruel l-JSj BeforeJjJ ^1 ^1 jj ^^lOj Pro 
<3jt>LI .JUkJIj I flin o1 o^j slj: ^ V si jiil <^Ijl. oliSlSJI 

.Blue- green algae 

5ixU Ufri %1 cjr^j^ •Liij (^tj j^jiL^liLui ^ t5L>^ (5^' S*^'-^ iolkJIj 
Ju LiUJI ^ J^l liA JL. .Cell wall UiJI ^^^JL^ 

ojSu ^ ( ^1 ^jjl j) Flagella <L^I^ ollSlSJI c^Ia J^^aJS j3j . UjiLjliUI 
iJUkll ^<""j . ij jj^<;n ^ US Thread- like protein i^^L* -Uj-i ljjj^ (> 

Ajj^^j^ C^Lsl-jl^j oUu^I <^ C5>^^ LT^J^' ^LAaJI ^ oLiL j> 5-fljt>lt - 

^ j.AtI ^LjJI 4^ftiu jkjSH IflA JLlAj iwjj^l O^Ulii 

: Euokaryotes ^1 ^1 a^s^ a^i oQSi^i 

(Sj^ M .4jAiAA oUij^il Lysosome JU (sS^ h^j iSJ^ 
^^ r.- i^Li di^^j .Power house i50 c^j^ Mitochondria Ljjj^^Ll^ ^ 




25 »UyiVfl <^ll^j(Jc 



L^LiJl ftXA J ,Endeoplasmic reticulum 5^3^ jj^VI .t.ll ik-^l ^ I lUlj 

i2U>. J>U11 3L^I 

JL^I ^ <Ll^ <^Lk {j^Lui=kik^ j^'^^ij ■ ^^^^ membrane t^LilL .1 

t^^*'<;H .4jU,tl ciLLLii^ Sf^J^ lA* :nuclear region SljJI <2klA .2 
LjiUJl Ul . DNA bjl genetic materia! iiitaJ! jl ^1 j^^i.^ ^2,0. An 
^ 5jjLJI dl nuclear envelope cijt>^l <^iUJl Ut-^ » ^j-^ (:^Lii. JU^ ^1 >J! 

.DNA LiJ) 

l^^l U . LjiU. ^jiLjjjLJI <lSUu .J.ni :Matrix 5JiU. SjU .3 

Ciljn .i.Mi <^ Liul ^UUII J c^\llxA\ (sS^j .Fungi oIj^I j l^rv^C JI j c^bLllI 

U 1^ S^lj oljj (100 trillion) U ^ ill* cA^T 

Iaa^ i^j^AiU l^-iji fj^jL^ll ^ LVb^l djjb l'tSftiv> LjI ^ J . jLbojiSijLa 20-5 

500 J^] 

The cell theory ij^i^i ii^i 

^ tjJLijSl ^jU 5j j^I CjjjJ^ ^LmJI <> tjjS: SjlrJI oVi 

Mid-scventecnth t^jiLJLI ^LJl J^^ljl Microscope j^-^l uiAlil 

.century 




^ <laSJ alt 5jliJI Robert Hook djAc^ j^jj S ^ JjV > ft.r> j 1665 ^U. ^ 

.Small room 6 j^i^ ii ji Soiu^l ?^K1I SLcjlL^ Cellulae <AL 

Ix^Joi) fJU Antonie van Leeuwenhock dj^iiJ CjitA iLfi cji*-- ajuj 

o^jx::^ fj^j Animalicule 5^^L UU-m* itilja^ <Jii. d ^ J^V <iLiiill j^^UVI 

.Little animal 



?^ M.\V <:l*u-Ijj aju Matthias Schleiden ^UVl ^11838 ^Lc ^^ 

obLiUl g^j A> j,t : UjUu. yiJIj Cell theory i^^UI ^^jVl AJiiyL, c*Lul\ 

^1 <^ Ctt 1 jL>^ Theodor Schwann j,U*i oli ^Ul 1839 j^^U. U 

Schleiden & Schwann oU-ij o-uil-i JS L ^ nl i JI LL«*jVI ojalxl jli dljJ 

.Schleiden & Schwann 
I Principles of cell theory ij^iiJi aj^^i p^^jLu* 

-yr^J ^tf-^V* iuOaJI l^JCi ^Ji 3-*>laJI 4j>tl]l (j a i ^u 

.Early cells « jlJI LiliJI 6^ a^iL-^j j^^^ SLzJ' ol -3 

.Previously existing cells cujS: ^j! Jju^ L^iUJl .4 

ijj^l ...l UUII Sj^I <JiJI Ci^ jkU^l LiLLll <jL ijsLJI cjj^lil ji^ 

U ^1 ^^^^ Sll. Acetabularis ^jVjoai^VL Marine Alge 



( ^' i ^ i i ^jLuufciVI P itt 's Lol . J^IdJI ol J * flVi iii 4 ii ift^ ^j^* 

^JV iiJU: S«>U^ Ja3u ^^^S-oj V L^U 1 6 jajS AiWW I jli .DiffusiOTl jLtiVi^l 

-^^11 SjLj^j jljjis 4a1UI iju-« ^ ^lU.i^ti liA jLLoj .Surface - to - volume ratio 

uj^J ^Lfl^ J All III iji t i./->ll LMiJI (jV Sjij LX=JI JaU jjx jj^j 
.(1-1 |kiij J^) Uj^tl ^ ^j^j Iflu Lo^i J-^"' ^IL^I 






40fim 



10fim 



10jim 



40 



40fim 



Structure of Bacteria 

^1^1 2500 jLif La JLaj XAsA\ ftXukj oll^i^l (> a^t J j*^;" ^ 



; ijLivi jliilj a^l tjjVi . 25; ; T|| 



Rod-shaped <jj ^ aJI 

Spherical .A j illj 
'llj .Spiral <-L^jJUIj 

. JliSii-o 





.l^^^ ^1^1 ^Uj.^ jjC CiLL ^ ^LiiJI ^j^Sij photosynthetic ^^>u^Jl ^UJI 

JJj^ '^f^' ^-'j^^ tJ-*^ LT^ (DNA Uj) ij^y-y uiCVl ^^^Sla (^1^1 C5JL^' 

I Structure of eukaryotes SljOJl^^^ ^U^l 

En- 55lkJI J^Lji-^* Mitochondria LjjijSpJ.! jflkllj ^^^^\ ^ Lij^j^' 

.iiUJl ergy factories 

Basic architecture ^J^LJi ^^-t^jiA ^ Lu ^ d sl ^) ^ j^aiA-w LiUJI Jkljj Li 
JlLfJI olijjj^' (> Matrix iJ!)U. SjU ^ (SJ^ trO^ ^'-^ 

:c»ljiAiiH t> Lgx-jj dliAj .cil tiAill ^ ijiy^ Cytoskeleton ^^jlaJI 

iJS^Liuj (Classl) j^jVl Oij»nc, j^LJuxJI Jitij 0< jinfc .1 

5j-o3^jjjiVl 4< wt.ll .1 
Sl^l .2 

yUJI j.L^VI .4 

(DNA Uj) (^^.a I ii SjV > ^^jJUd ^j^l^l (/i^l (jnrtl II "i ^'l O ! i i a c 

: JaJu j (C!ass2) aajiiil U ^1 oLiiii^ 

Lt^ 1 1 1 • 1 



: a^Vi ^ :JjVt J^l 30 




f^^jfl^ LT*^^ *^Loj-^^JiJ^I 5 J *tii i^^jj^^^j-uSkjVI C5L5l>^' ^^j-a*aLaJ1 *^ 

.(^^ jloa. Protists c^ljtjlUH 5^1 j^aJI LliUJI 45:^1*:; ^ .3 
LiUJl ■ \\\\' dJjjj a Vacuole 4jjL^ S>a-i ipLill LjUJI (sS^ -4 

' :y^u U. (3-1 jLij Jli) ^1 ^Ui^Jl 

: Metabolism i^VI .1 

Catabolism j .^jy^jHj^ UiLu, ^^Uii ^1 Anabolism 

: Respiration (^uaj4Jt J 

^ jit u .j^i jj^ji ajOJi ^ijiV <J^'-» j'^' 

y^l^ Lfic gSL; oljj^LAjjj^l Je> 0^ <31WI AJ>il <eliJ> » W 

. J^lj Jji^jKJI o^Uj dLuJJI 

:Secretion ji jap 3 

. U^j olV^tj cUj>:VI Jl« <j>wi»JI jl^l LjliUJI j>j 

:Excretion ^1 jLp .4 




2- CONTRACTILITY 




3- NUTRITION 



|> 
i) 






4- EXCRETION 

5- RESPIRATION 

i6- REPRODUCTION 



M Dioxide 

t(//9 SO/uCfOTf) 




NVdStc Products 4 

Water peripd?cally 
^expelled ^^^^ 




(3-l^j)js:^ 

- 4 

-5 

jSl^l -6 



: Nutrition a^jjOJi jl Reabsorption (j^UaiaVl S 

: Reproduction ^isui .6 
: Growth ^1 .7 

. jjUIl Ujuuj 1(1 djL^ ^^1^' Jiotijj 

: Movement .8 

:Contracti]ity (j^JiUi a^i5 ^ 

JrritabilUy or Excitability afbts .10 

«^L>^ j1 ^L«j<; <xLi ^ la-ili JUil jjjj. <jUJU-VI ^ 5aliJl Sjjj 

t Cell Physiology ^Ldajt U».y>uu& 

jlllj ija.^j:L«ill t> ^'->-» '-^^ <^^' f^' 



Sjj^^I ciLiA^L ^'x ^ J (^^1 U t ^-^^IkJI ^J£. ^1 jj-j^j 

jji dl A U^l jLlLj lil <<ALl\ l\ ^ ^jijis ^1 Chromosomes ^ jjSUl 

.Cytogenetics <il ji^l ^ 

.Cancer ^jlL^^I ^s^^f-i^l^Vl 
God- jjljj^ jjb ^ULJI joSI J iM-j ciLflLil^Vlj jSljLaJI JJj 

Ji.lj j^nJLft t5Jj-^ f^^--?" Jh^j Robert Brown ujl^ o ^jj i^V 1831 

.Nucleus St^l dUuul 4JiJI 

^ von Mohl Ja^ Jjl^j Purkinji ^ ^ JS Jia.V 1946 ^U.jl839 

(^iJlj SjUI ajjh Protoplasm ^\ jlLl i^l j j il L*!!^' 

.iJiJI Waldeyer j^Jlj fJUll 1888 

IA^\ jLj^L^LiLui Ul ...H^l Altman ^jLulJI ^JLJi 1890 j^U 

.Mitochondria LjjijSjiJLL c^juc^ 

<JiJl ji^j^L^Lu. ^jS^LjJIii^V ^1898 f^l^^ U 

.Golgi body (^^j^ jM.ia jj^j <u^L jju Lji ^ ^^ILUI ^<;--H ^ 



Stnicture of the cell SLdsfef l^uSp 



mitochondrion 



microbody 



lysosonie 



- cilium 



plasma 



nuclear envelope 




centriole 



microtubules 



actin filamenta- 



microvillus 



chromatin 



cytosol 



]U>JI 4JL>Jt (4- 1) JS^ 




35 •i^Vio^UajfjA 



:Protoplasm j^j^U^^i .1 

^1 oils iuLi 5a=JI ollSl^l L.!iLi <^L-VI j1 iizJI SjUl 

.4^1^! ^Luic. I4J Ljaj^ ^fi^l (J^l^ ^^jf^ 

<_flLL^ i^fli^i <-la^La 5jLo JSa^i •^Jf wu-^ (S!3:La.a 4^Lc. ^^Ij^ ^j^j^j^^olij 

%90-85 

% 1 0-7 I ^jU i.< uj Cj 

%2-l 1^ ni.nj Q>AJ 

:Nuclcus 5I>JI .2 

^1 U^VI liS^ 1 jLs .ci>*3j JUj; L8lj;>i1 jii: ^1 L5UJI J .^j^>l;UJI J Sl>JI c« 

igjiis^z V ^1 iaSiiiJi oiisi^i o^vi »>sJi jjlju Ulu ^ 



jtyii ji2:::tj sj^Vi j^i 36 ■ 




:(5-l JSJi.) 5Jllll ^Ij^VI ^> S!>JI 




:Nuclear membrane lJj>DI ^LliJt 

:Nuc]eoplasm Lfi5^* JjL^( .w 

d^UU ^llll Jkx-^lj <^liiJI jl ^1 

:Nnucleolus 4j^» 
Sj^^Ij SI ^1 j3j .oUuj^I ujjS^ <i:iU 4J /Lu>C tpjS 



to 




37 *U^Vl ui^LUj^ 



:Chromatin Masses (ljUj^j^j^I) iUJLuUj^i ^Lu^Vl 

:BarT Body jUfu^.J^ 

Barr & Bertram ^1 jL CfiJlLsJl JjJ5 ^ i_Li-iSt jjt .r> ,^j^Loj^ f-"^ j^j 

. Ja^I ^jj ^ Ljj 16-15 LjoL <JL^ ^ J^UJI ^Vl 
zNucleic Acids 4jj>lii ^ji»U^V» .j 

idjj^^i-Lj*ill 4j-k«L^ <j Jail jj ^^^Uik j,^ LfLo Cx^^ ) Nucleotides ol^uijJS 

iCytopIasm ^j^^u^i 3 

ji Cytoplasm ^^jiLjijLJI 

sl^^lj J ri fc 'w Nucleoplasm ^j^IjjjaI^jjuJI 

Si jj -^il (j^l SjUI ^ jkj^j M.li J .Hyaleoplasm j^j^L^LLa 

^1 iiLu^VU ikJil JI 4jU^ Jaaj plasma membrane ^LiJu 

Cytoplasmic 4j^jM>^L-JI ^L-lAxJI ^-^^ v^'->^ f j^^^^L^I 

.Metaplasm ^kj^Lliill ^/^..n jI Organelles 

.\j^jaLj ^^J^ iii^Ij oLa>uj^if^lj olj^im^LJIj Ujjjj^jlill Cjljiri^U 




(jOuM _r otrter membrane 



cnstae matrix 




:Mitochondria Ujx^^iiLl .4 

jl cU-* i:^* LjiliJI yj .iiUJI tilkJI ^1 Jll-i aJjJ ATP 

Vj . LiL^I .-.-^ culi 

(^J>-^' J i iSJ^ 
^jLJJ) a'-^l-«J u'*L-^ 

.(6-1 JS-i)5SlUJ 
:Plastides oioiiMiV^l J5 

iJI ^ Chlorophyl 



(6-l)^jJSLi 



doutile 



outef membrane stroma grana lamella 
inner membrane^ 




thyUkoid 



4.^^ LJ 



(7-l)^jJJii 



^1 UjU5_:lJV a 
.(7-1 Jl*l) jiljjjj^l jl 



zEndopIasmic Reticulm ^j^jjjVl .6 

ol Mi-.il t> aj^jj^j^: Rough E,R.il^^ 

aj-^j jfcj-sJ ^1 i.i<o n ..tj :Smooth E. R. »L miU ^ jt ^jMjj^VI .^j 

i_ »lg'V^ j^^i^ ^ L . . . *\ ^ <AJ^^1 CjI^^AJ (jj^luj <1a2i^I <^j^kiJlj ^Ia^Ia 

:Ribosomes oU^^jJi .7 

:Golgi Bodies ^Uo.t .8 

.^jMr^tll LMJJI ^ 1898 ^[^ Camilo Golgi jL^iS ^UJI ^.LiLSI 
<y,ljJVI aljil t/i f La jja^ iiliiai L.>LiJI ^LL f,L^i\ 

.c,l:>.^b *iJ>LiJLl al^lj .I^L^I jl^lj oU^sVl L+i* ^il! ^LiJl al ^1 Jl* 

.(8-1 fJij Jii) Glycoproteins 4jjS-JI olipj^l ^ j^jjSis ^j^ilij iJkJ! Jila al jll 

;Lysosomes (ULaJi ci^u^j.njiii .9 

^y. SjUc ^ysj . 1955 oUull jjS Lj^U. Deduve Jsja^a ^LaJI Ja2 t> - V^-<> 




(8-l)(Ujju 



.iiijjJI ivU^VIj tJSJIj j^lL^ Ji- oljj^jej^l u^l oLiUc aiiij 
6^ U Jl^ ^jjli ..nVI J Lj^LJJI oL>l^ <> jj-=JiJLll ^ Ijjj oLxfc 

:ContractiIe Vacuoles ajjU^i c»\ ^^iJi .10 

iJiJI jkjMjj_ljL«-a ^ 5jJ lift S J J 1 Cjl>-a-i ^j^J 
^^jlaJ iuLlJI Sj^Ij Ij^J 

:Centriol j^jlu-Jl .11 
Microtubules <3j3jJt cjIj^I f^J^^j 

(9-1) ^jjs^ ^9 .1 Tubulin Ci^o^ 6- uu^ 




Lj-iu jJUju Lynn Margulis ^^^^jLo j>J Ju^LJI Jjl^ Spirochacte ji^j^j^Ll^ 
1989 David Luck dJ jAij d*^LJI .Ljn^^ill aIa ^ J^Vl o 

:Flagella Jdl^VI *12 

LMJJI ^ji- ^ Thread-like Ja^^AJI ^ ; - ' Ij^jj oLj^-^Ax. 

.(10-1 Jli) 5S:^I J-oj^ 

,SjLa.l ^1 i^lill ix^J^ lAL 20 

^ Si ^1 ^ : ; - c^iiliiii Lj:iA 

J7^^AjJ ^Ljaoj J;-a LX?^-" Jolj-cul 

Basal body j-^ f^^^ ^> Jo>-iJI 

i*-^ C^LH^ (2+9) ^^5^^ 

.Central ijjS ^ Cfii;^ ripheral 
Cilia yloidVl *13 
(10-1) jsLi ^jUI ^ LI . flhVi Vj 





V^V*^ ji^l JUilj U*J» ijjVi j*ftAJi 42 




-,1 « .Ml ^^1 Lai * - '^^1 ^jUiiill frill JjjjJll i qU>^1 JJfcVl SjjJ^ ^1 jj] 

^ lJjjjlII jjjl %1 uLuaiVI ^jl SJLH^jil Sensory hairs <y ...-^ll 

^jUj (2+9) LI>^VI 
Cytoskeleton ^j!^ji>iuJi jsofii .14 




.JiW) liUMl .t>5.Vl J^pUJ* >f^»i' J5«- -1^' ^ "J* l*--^ VU^J-^"' 



^jjSii Dynamic system ^ j-i^. jU-> cr^j^^Pfl-^' J%fl' ^LJl JS-ioj .cSL^' 

^^^^^jlJI itfi 1 1 ^ LuUaj^ olluj,^^ <a4jLsJI olj^^l Jinn oljf-AjJjj ^ ^jj j!^ 

.Microfilaments <i^jJI LjJJI j] Actin filamentes c^:SVl 

, Microtubules ii*3 Jl ii^UjjjJI Hollow tubes ,2 
.Intermediate fibers <Jayyu>]l ^LJVI ^^^^^ <^j^ J^^ *3 
*LiiJl ^ Sjj) aUH ^lipj^ Anchored SLu^l Jl^aJammjW JaljJVIjCfi^l 
(j^j Laiulj^l J-oj: 141^1 ^LJVI J^juj .^^j'tKj n jLLi-uL iALi\ Lpl L-a£ <jj-6jMJl 
^>£U y^jiL jJuUJI JSi^l jJjj '(SJ^^ J-iJI ^ SjLii <d>l^l 

:Plasma membrane ^^jitJl ^LUUi ^IS 
<_pLL^jjJl otjoJJI Bilayer CtJ^a^ 4> uVI O^ju La^ ^jiLJI *LiijJI 
jA.jj ^ Embeded proteins Sjj^Je^ ^^jj* Phospholipids 

Two (^Uj-^ ^ E.M .^jjiSTJ] j-f-ail ^ii^ ol q^UII aJu j-fl^^ 

lift cjl -ol jjj-o^L 7 lo^ft «.i ^ Light area ilL-^ iilai^ La^Iu J-^^* dark lines 
. Jkl Jl ^> c^aJ^I tji iiU^I iuLL-^l oIj^JJI c.lli>9. Tails Jj^i *liiJI j> £:U ^1 



^ i^UJI cjLAj>aJI (>xjuj ^U^L ^1 Ji^j : Channels ol ,5^111 .1 

.olij^^l Jlft Information cjLo>lAil Jii ^ : Receptors oi ^n..it.i 2 
Jjju LiUJI .le^LiJI fe^j u^^^ lt"^ cU^j • Markers ciUiUI 3 

^"-^-^ ^JL^*^ J^^lj ^J*«''>ll oiS$^ (jojlJI \ f A ^n t 




Cell membranes ^u^laJl2uJLcVl - ^ 

^1 Cell membranes <ejiiJ! ?j cVl ^i^j . LMJJI Ji^t j ^jj >a j j.^ 

J *"j iUjjVi j: ji J^iLy uu. 
» OA j-i; i>?.u >ju .Lii. ^ lii J . r jli u lit 

Jlj > jMl j\ iUoVl j^ilj ..LLJlH ^ jl ji iUJVI 

<lUUiI ^ -C'l .LaUlla 5jiw:^J f—^' J^^i-^-J^^' 

yiuii ji ^ij ^u>.j4JI iu^j: IjSij- j^^ji^i 

Ij U^l LLujJ jit J**: ^1 Rcepiors ^ ^..t' . . r'l o1 ^Jt UL-iVL 

.<Jill *LiJu jl ai LLJjl JJjSj 

Membrane Structure ^t^a^l ufl^ 

:^^^\ -iij, ::>-s:i .i-^ ^t— vi jl, yvi 

jy^L Li- ^Li it— IjJI > jt ^Lj. .iA -Lipid bilayer 

Dutch Bio- %UVI Lw^l .L^l j . n 1 > r 1^=1-11925 ^ 
« r.\ i . u .1 Ml r . 1 Grendel Jjii j^j Gorder ^jjiw?. Lx^ chemise 

.111 ^ Vh-^j ultj oL-iVl ^ ^1 c.Li^ Vli-I > phyospholipids 
..Ull L1*II j>i Monolayer Siulj <^U— jiH jli^LJi 

Polar head groups j-V' ^^o^ j' l-H—'j^ -^J 

Hydrocarbon i^Jl ^U^bU s^^jl^jj^'' ^W^' ^ ^'-^ 

<> j;.. Talis JoJiii j> fatt) acid ends 




47 •U^Vt^^u.jf^ 



<kJ:4£.V 4j:kL^I Twice i.ai.A \^\ jj^j c>Ij^ ^^^alxi^l <^LJLl ^LiS olcj 

.t.rVl Gorder &Grendei Jj: jj ^li^LJI gSlLi-l <_^IjJI aiA /^j 

c^lo^l Jl Ijlj (Hydrophilic .LJJ 4JLJ1) .Ull ^jiUall 

iLJu i_ii:Lx^ jl) c^^iIlL L^li <ffl j^^.t.i'tl J ^Ul ^ Phospholipids <a3Lxuii>i]l 
.Hydrophobic Effect *U1J a^lSJI ^lilU i£uw La 1^1 i^iljl jjSij (Micelles 

Sjj I ^ _> a Polar molecule ? i iUfl L^il SlI^ ^Ul 5-li>^ l^i-i^l ^ 
I^jS ^1 Uydaigen-bonding lul jj\ ik«l ^ iilj-o Clusters jJUt Jj^Sj 

iiJtiM i-^Lii L^l ^ Phosphlipids ipu^jjjl ^Ij^l y jl^ cUiJ 

: j^^Sli Lj-il Amphipathic 

-Water loving ^LaU iiaJLI jl Hydrophilic *UI iiJI iiJaill ^1 ^1 ai^j^y^ -1 

Water fearing .Ul iiJUJI jl Hydrophobic *U1 IajK i^JI oL.Lflll -2 

<jjju» j^v* Davson Jw^bj Danielli ^^^Ij jlla.Ull ^IkL-l ^ 1930 ^ U 

jii 1972 ^U. ^ U .Pores ^UUJLI jS:^ ^LiJLlI JliU lfi> iiiJLi UL^I wi 
\Vi L-aic Jj^* I Nicholson j j^.^<\j Singer J\\ - jUUJI 

^.^j (UM ^t^) Ruid Mosaic Model JiL^» ^»jL*l> 




( 112-1) ^ijjs^ 



•C^iLuLJI ^ 6 jjaIm (jjS: i^a. Globular Ljj^ (jj^ •='^pjjel' oW • j*^ 

nt.j Mobile is; .=>ljd3j^l u>"^J 6^^' '^^ 

cbjeAJAj^l *LAjJ' <SJ^ ^ V^-» i*^ ^ ^^^^ '^^^ 

.Cholestrol JjS^^^ J\ ^^'-f V^.V •^'^Jji^'j 
; ' , Architecture of plasma membrane ^UliU ^jUaXt JS^I 

1^1 ^ LjJLAAa. <;Lii; ^1 <iAL)l\ J- f^ljil Sac ^ sljill iji^L*- y;>Lrw: 

»iUjS;* iuj tSLp^ Ifij^ V^^' ce^ oj* t*J 

Phosphlipid bilayer « _^ju^l olj^l (> CAi^l* -1 
.Membrane proteins (1^52^^1*11 ^ U ^^iUJIj «jt>JsJLI ^Lisi\ olipj^j .2 



.(uj12-1 flj JSLi)Supporting fibers SaiLJI ^LWI ^ 4^ 3 




^j^AjJI ^Lliil «jkjUJf LjllJj^lj«.^UJVl 

ji^^lj ol Jx-ii f Exterior glycolipids <a9.jU. <-i1aj cjIjj^a^jIS *4 

I.I fill ot jj-aUI ^ " ft (5^^JLaj ^j!iLJI »l Ml ill 

Peripherel or <j^jUJl ji <l3uxaJll oLajj^L s^jjlI ^^Upj^ ljLj:k.1 j ^u^^tj l^^jii^ 

^0^^^ c»l jj_L^^jLUI ^>» J-l^^( laij Ul j -nl J-^ "^'t extrinsic proteins 

.Glycoproteins 4^:1 j^jiJ^ 
In- 4Ji.UI jl iLcStI olip ^LiiJI Jijlili olluj^l ^> >kVI ^jlll U 
LLk^t Olh^j ^L^ijJl "^^H^-je t> %70 ^fJlj^ J^.tnj tegral or intrinsic proteins 




«.Lji-JJ1 vijLfiM-c. j1 cjI aI?! «<i,f> j1 ol ji3 Lai aXa fj^^j .Lipoproteims 

Selective perme- <^U1^I 5jjU1j ^^j!iUI jLiJUl ^p^j 'CUj^-oj .i.tll <jjU: JJH 
.j^jll c5«>^^ 1 ftjgj jjjjJlL jl^t (^^yi^AjJ ^ n« iij ilu^ ability 

:(13-l^jJ<Li)^L.W 








.^i'v;- (13-1) ^jiL^ i 



.pUU Permeable li^U ^LiiJ! 1 

j1 fdolS. Engulf ^1 c> <e^l Bulk 5.^1 jI^I ^ .2 

. J5I^ Gulp 

^*iin_r c*tjj>?JJ Selective transport ^Lii^VI J^l ^LiiJI 3 

fjfi^Xji\ ^^-^ 

JjLl-^I ^..-^ Reception of information oUjLJll j>.iLl^l (jJc *LiiJl .4 

.Identify chemical messages iuLuu^l 

^lli>eJI J*^ Express cell identity Cj^ -5 

05^. 6- C5>VI L^l ^ 




51 »u^Vtu4:u^j(j« 



.^^Vl L!:^l ^ Physical connections <u 1^3:^2 --N — A.r.iw .6 

Passage of Water ^L1a)I ^\X\jjja 

l^j^jii^jlakJ frL^ ^^JbC f>U,l 

Diffusion jtJa^yi 

.To pour out jtjLlJI Diffundere J^Vl < yij"»V ^yij 

.til II J ijiUlill J I jJl jJlJI iski^^ iA»>^ <^ 



water 
molecules 




a. Crystal of 
dye is placed 
in water 




b. Diffusion of 
water and dye 
molecules 



c. Equal distrttXJtion 
of molecules 
results 



»ui ^^^1 ^ 1^ jL^i Diffusion jUIj VI 

*m u^jJu jI^I (j^^ Ulu Solution J>LaJLj *UI ^ olljj^l [^e> c*-*^**^ 

.Solutes <.IjII jl^t 

Osmosis ajjiilJt ^ 

. Act of pushing jJjJI J^l Osmos J^VI ? j-ijiV ?■ nK 

' .Solutes LiiLl 



—& 




Acarrier Protien >u *i»*-i>- •UiJ*^ •^^rtW* Facilitated diffusion^* jUiiVi 



:Negative 4-JLl« ajI .lj 

SjLJI >SjIJIj jj^ jjl 4jS-Qj Net movement i^L-sJI <:;S>:^ aL^l ol ^ 

Active transport JLtoll 

5k^l^ ^^UJI >^ ^1 ot J iit^t (> A.t. ill ^ Solutes i^l jll jljll JL^l^L^j 
crt^j^ idAxJl jrU^j .Chemical energy ?^UuS iSlL 

.Protein carrier 




55 *\^*HKj^\l!>jfie.. 



.Na+ 

<kiyul ^ U^jLk <4ic ^ l.qX, <JiJI Jiwb C^Llt^jaJI <kiLaJLl j1 

.K"*" ^jjduiLijiAlt jjjj^ <llAi Sjj I ri t j^lj^lj <3lU ^-ij^fc^ 

JLjLiJt JjLJI <kjuuljhJLi .<-fL^ (^V <jjj^^^L^\ JLjljVI ^1 J-^lj Jl 1 all JSiJI j-ajj 

J! (<5lkl] j.U-:>^ Jju glucose JjS jlaJl ^ J>ua^l 

Against con- J^jill 3^ dxi* l^Jc J|>*-mJI iiliJI ^jUmi c»ll»>aJl ^ jjt JUaj 
JL^ c»UjjVI LlAjI dllAj ,4 Ml oVI 4jiiL«.Vlj c*U>^M.H JL-o centration gradient 
nerve ^i Kr^^ll oVLxJl Jii ^ critical role ^>a-o j^j I4J ^j^jjul^Ij^JIj ^jjj>i-sJI 
^1*^ ^ LAcJ\ I (j U 1 ' ..." nucleotides olj^>JSj-ai]l dLli»j .impulses 

.DNA Uj 

(jj^ c^ljaJl ftiA .Selective transport channels Jii oljlS 

jl 5^Li ^l^>eV c5>Vlj ^>U^bU slil: ^jj^VI Ui^ siiU 

Jfljuj .Na* -K"^ Pump |kjaA-l3>JI - 4^,iAo ^,3J^t>Jlj fj^Jj-^* 

.Coupled channel sLiiJI ^j-^^^ 

Na^ - Pump f^j^Q^i . ^jj:ya-iJl3L^a^ 



iiA£Vij^ jijliji2:iijU^i:jjVtj^i 56 




Channel sUill 

ojiV ylkl J j^jSj f*>.J>-Ji uJfV i> WJilj ^ <-:lje^l 

j^jjj j^l ^ <JliJI Jaju iilliJLI jlll 6jJk Ji£, <kiLai ^ 

.5l5li ^^j^ Jilll I -^f^' (J^lj (_jJJ ^J:J^^J:^I UL?fU ^^^1^11 JTjLi. 

, (17-1 JS-ii) J^-*-*^j Cjhx^' 



d Carnof now has a sKipe tttA 
allows d to take up 3 Na*. 



I Changs in shape r 
causes comer to n 
2 K* inside the cefl 




b. Enzyme sphte ATP. aM 
to carrier. 



e. Phosphate group is released 



ED 










0 { 




ED 




'S ED : 

• ' p. . 





c. Chftnge in shape resub 
that causes carrier 10 
release 3 Na' 
ceH 



d Cariivi now has a shape that 
allows it to take up 2 K', 



Na"*' - K"^ Pump ri--«>fJ« 
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5Jl£. jSI ^1 jSI ^1 ^clj>iVl i^ji^bjJI ii-^ jSiij 

.ATP cU^^l ^ili C2-uo1.jVI 41^ > IfJt J.r>->j iuti <3Ua ^^1 

300 ^l,>^ Jij SLii JSI ^jU^t Muj.cjl^^^lijl ftOA JjiS JJx. ^^jXc VI (_^>=*>1 < J ■ r 1 ^1 ^"i 

Proton Pump <IiUfj>aillL^u^ 

J— ^ j^l j-i-^ L I a j I 
.(18-1 



H* pump in 
electron transport 
system 



high H*V 
concentration 




energy of oxidation 



lowH* 
concentration 



' ADP + (p) 



membrane 



ATP synthase complex 




Proton Pump I8-l)(»ijj£^ 

Acoupled channel 2L>j4jJLl 3U2}I 

Jii Sj ft'i .li ft Sj>-^ jkjjj^^^l ^Lljkjj .ija^jj^l si:iJl JiLl 'Uj^j jLiJli^ 

.suger ji--JI j> iLLLa ci^lii^ 
Passage of Bulk ^^L^uiJI^ aj^iSa 

Endocytosis JL^^^I 



l^VI j.\jU JU^Ij U>JI :JjVl J^l 58 



.Endocytosis (^;>l3JI JU.jVL IAa*}\ ^Ia ^ jiuj .Vesicle <LeLi>aJI ^^A^ 

cytos jwithin Jkl j endon (> o^^-^; J^Vl ^jiz^ jJ^^-a <_5_>liJI JLLjVIj 

^1 Lj-^«^ Jl^jlj 4karJll jl ^1 ^ JoLjuUI (.5,>iiJI JLLjVI (jn .A'ljj .Cel! ,_yijuj 

U ts^iiJI JUjV' cMyj 
Phagocytosis (^^t j^t^JUVi .1 

^Uy^ j1 J^?-' j'\ Jf^ t> '^-J 

to eat JSL phagein t> jjii; J-^VI ^Jai*. (.^^liJl ^l^b • ^ji^j 

.(19-1 Jl^) cell UJJ\ cytos j 





'axocytosi* 
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Pinocytosis ^jlaJl 2 

<jK ^^yiG J cytos J to drink ^ lt^^ pinein J-^VI ^J^'^ ^al^ c5L>^' 

jl jil ^1 ii^lil: Sllai . Li!iUJI Sjjjl:u ciW j^aJ! LMi^ j^Li ^^jliJI cj^^^lj . cell 

(.19-1 fX, Ji^) <JiJl ^> ija^l ^-il jl^l Jiit 
Types of intercellular connections l^^l^l Cj&i ^ LjUUiIiyi ^jjI 

:(20-l JS-i) yjij L;:iSJl cti ^ ^LcL^-^l ^ ^1 ^1 Cili JLa 




1llarn«nti 



intercslfiiiar space 



ptasmt membrsnet 




t TigM junction 




inierceKular tpcc* 



c Gap jttnciioA 



Adhering junctions ^L^aijyi ciMud^ J 
^Jlc .Nocula adherens jLuaiJVI aIoS^ j\ Desmosome La\ jJI j>uu^l ^^Amlj 

Tonofilalments Jj>jj^\ i9>>f^ 'SfA^^ <2^j oUajJ ^JkJil ^ ^LUJI c^s^ 

Orgenizing junctions fuHUJl Ci^j ^ 

? Q iU\ j1 Tight junction ^^<^,^1) ^\ " Nl ^^^./i^j JL^VI -^j J-^j 
4 jUIL Uj ^ j jj-JI j> j>.l>D. ^ jjji J Zonula occludens ^.1^1 

^■jQj <;lLc. J<-- (JaJlIj .4jjjiaJI C/J oK ...'^11 jwJjLlJ Cu^ SjC La-aJlL Iflxzkjj 

.(5^1 <^ c> ji^l j1 *^L^ Sj^jJI Lfrlifl^l uU>J' t> (^Li^ L^y^ 

Communicating junctions J^jiil 3 

jjj-o ^ J^j Gap junctions c^^^^^l j^LaJiWI f^^^j 

S jjit.^ oll*>3^ <> '-j^ JJ-A' 3l>^ 'iSJ^*^ lt'I '^'jif^*^ 

Pairs wySiJI Cj^ jrijjl Ji»^ Cjyjj^^' «:a^ w-j^' y^-^ 
Plas- ^ iU. t^jll ^j5L>uUJI JL-SVI liAj o'-i^' Lt^ of holes 

. modesmata 




j!i?t^U v'^^^ 



Nerve Physiology 



Nerve Physiology 

1^ Vj i» J lY^ 1 Skeletal muscle a jKj g II c^y^ .A ^ \ 

(Sjj^ jjilill j,Li »JJj tj-aJSllI i-olj LfiU Smooth muscle *LJll c^iLiuJl Ul \ 

Zj^j ja\ ^\ Nerve ^.^uajJi ciJli^j 

.^UlL a*:; Nerve Fibers ?M*^tll -^UVI t> \ 

cell body <_iliJI j^-u-^ ^ Neuron ?j i .^r iJiJ Axon >a ^ t r wiJ \ 
.(Ganglia) in.^til jSJI cj-i^I ^ j1 CNS ^^^S^I ^^x^l jlf^l Jilj 

,Gray matter 4^>>.im.1I SjUI ^^^^ u^^' ^ jkL^Vl j^Um \ 

.Nerve impulses ?n.r>tll o'iLi^l 
jj— : LilUojSJlj <xlLixi]lj <^L^>4UI d ^iSJI 4> ?j,f^tll <JLi-«JI j1 jLjLfVb \ 

. L^IU* ^ Oscilloscope lalkiil : Jl* 

c^I^^JlUIj Julll .Uii .^'i Jo^ ^1 <:Hli>e^' U \ 

tProduction of Nerve impales ^^^^^aoJ I jUj VI jJ^j 

^1 . c >tn ^uii Polarization ^ILSu-l j^i^ ^^e-^' -^J^ ^ 
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.^LtLill (jr^uU. Electrical potential ^^L^^^Ul ^^^11 j^i:; 

j^l ^ ls> L^l ^li l^) ii^l L^l ^jiU) .LiJJI \ 

.Resting Potential ji\ .^4^ ^ 4^L=w ^^L^^l 

.<^jLai.^t ^^^jLlji ^j^ubJi 4 niaiL t^Lui jju fri itii n 

i-t^^l oU^Vl (jiaJtJ ij^l iulLJI *Li£ i^j-L-^hS i^jJ ^ i^iLS^VI -1 
»LaIlc J^L^ jtjj^' ^jU"! < m" V „>^i^ f^?^ '^''^ J^l J ^jj-^** <aJLwj cjUjjI ~^ 

I 111! ^ t I a\j t «Lx^j-o ^ UiMill I J-^ <^Lj.4^l Jju^ ^--^J J "! * 

.Threshold potential ijlJI 

lliij ^! ^ 3 A4 r-if t l .JlJJI ^jUw ^ jw^jj^l oLije' J^-i^ 

.Depolarization ^IkH^VI 



Action po- Jjtill ^u^^ll wiJll ^.Lit ty^W- (^J^ ^ 

.tential 

^ <LjBj JaaII JL^^ (5J-*^ '-'"b Jj^^'^ll illalo J^^l 1^ J-*-==^ ^ 

.Nerve impulse jWVW 

?ilaltt ^ ia,| J j.-w ^J^'i^^ j1 wiJll tS,^-^ J*^' "H^- "^^^ \ 

.►LiJJI tpLJI J*i]I J*^ J>a:i; C^jic-o' e 

.Spike potential 

yJI jwjA^tyJI olijiV 4JUJI iiA^Jiill i^jj: \ 

.Repolarization ^IL31l*.VI Sj^ <J^I ^Ia 



^ 
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j^^J^l ^^^^^pJI ^j-a 100.000/1 j^L^Jki V * \j . ^\\ ^2j-a . . . ""^^^ ^^^juuuiIj^^I 

^> ^1 ^Ll^ Active transport JU^l JiJl ^^^^IJj-JI oUjjI 

Jjt-all j-e-^j i^lj^l j-f^ ujI . n jl<u dlljjSj . Uj^ J L-lS Oscilloscope ^^i^ jJI 

.(Nemst Equation ci..,yi ^ j:»VjLu») cjVjUlII <l^l ^ 

Jjj (All-or- none law) ^^^JiSU) -ji -jsJl ^j^jU ^ -1 
. ISikft Jjlj V j1 j^fj-uCLt jU^I ^1 Ul ^ u^ill ejuUl SiC \ 

.Thershold 

^ 3j^I Jlo Joljx ^ J. UlilLI ^iLJI Ijljc, tit jLi^VI V \ 



jjjUl) JLauiiV <.ijlll Cul^j Jti1A.1I (jJjI'^j Lf'^! (>■ ^ 

kjkJi <ji jj j»i .7.-> jiiii <jU jjjUl Lili ^1 1 ji u \ 

i>'.U n> J fllxJi UjIj «^.»fUl SjJ ^^fJc XaaJU V JJjI-aII ji f litti ijl llA ^Cduial^l \ 

.(iulill/>»33 ^j.otll 35L=JI iiiliJi/ ji ji.100 
Ob LT^' j'^V' 6' Jjf (^^^l c5J*-^) <ei^l/t^ 300000 

^Ijj-jjti J^oILsuj .(^jLc ^^Ijj-^ jW* LS^'^J^^^ J ^^^ Ljj.Ck_4-£2»-ua 

: J-alj£. Sjjt Jt ^ J>i ^*l l 

Mn.^ill uiLJVl) ^i.^ill ^1 >5 'L;J> (,5^' jL^V V-*^ 

.(icji ^1 trfu^:^! jUj^ ^Lu^I f^^l 
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*^LJVI ^ <ix. ^ ^ ^] Myelinated fibers (<.y>y L^l) iiiii! ^LJVI ^ Oij^ \ 

.Nonmyelinated fiber (4ynrU'tll jji.) 

^1 jl^l ftUjLf Sensory wiLJVl ^ jj-l^ .Jaii 

oliilll ^ c5J^ ^1 ^H^ill jlf^l ^y: toiju j;!^ Motor j2J\ ^UVI U \ 

.Effectors 

LiUJI Synapses ^^}*^c cLLio jl ^j; oliL^j dUj jjjuj \ 

jjjH^i nil <fJL=JI <>a neuron .^^w LlLLJI ^^^j a ^ ..j ...Vi <Gla^j iiju-ojjl 
oLc ^ jj-c (5^11 «axon ji>=JLI j dendrites itill j5l j^^lj .cyton 

nerve im- 4jt>i^ill oVL^-JI ^IjjJI JSujj .terminal arborizations 5jil^VI 

.^jUJI ^1 IAL1\ ^.juu^ ^ j>=»J^I >(iU — <jiiJI - ftLaJil pulses 

«.L^I . ^il l oVLi^l Jjul afferent axons or fibers ijjj (.^Ul j1) jjl^ 
efferent S jjL^ (^LJl j1) j^U^j ^1 ^..^Jl jL^I ^^1 oliULL^I jl 

Jl ^VLaJI Jiin axons or fibers 



. Lfl Jsi jjjj ^1 j1 L&3ft%j| ^ioi^l <^^1j 

Transmission of nerve impulses ^Ujj^lGVl^^ 

.6 j^jU'iU 4;iXfa^i L^uji ^ii^iii 

Transmission along nerve fibers a^Hr^ill <^UJVl JM5^ JtsliVi (I 

^JL membrane theory »l.t.;ll l^J^ ^LdxJI oU^I 

f LiJLlI ^ ^lUij^VI yijl oL^ >A 4> i-3^>i^ iiaA ^ JSIaS 4j ii^tll -dLu^l 

^^i.^tii OiUi ^1 jl .^j^l .gjH^iii -Li-ill akii tr^J'^' 

electrically LuU>^:S ^K'^i ... ^ cA^ii Jjl-Jl ^Liii- ^ **.L*iLiJl 

Lfi ^x-lI ; ^\ ^jjLJLkVI <jjUill ij-L^lA ^1 ^LLil^VI lift jj^j (jjji^j .polarized 

.^ILsi^VI liA <^ ^ l*-^ JjU^ a- <alUJIj 

.(1-2 J^) depolarzied ^^UVt...^ ^LiiJl 
6 jjUJLI Sjj^I oSJl juju-aS aijy .^^^1 JjLol .iS^Ull 5JLiI*^l j^L 
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LtljJI 6JLA jlc ^ .!Lq1 ..NIj <jjlj"^VI <jjUl]l 

JLLIjli jj) <^ flil LjJ j i .1 dJjj 5^ 
jjljj ^2>-* 4.^^^^ j^^J-c <i * t . ^ « 11 <l1I 1 . nil 

4ji .r^tll 2c M IjU iI (] J ^ j_y4:u:i j1 Lfj 

i-ui-ftiLo j^fJuJ ^ \\ ill ii*lJl wuli I jl 



(1.2)(»3jJSLi 

a jMrtmT i4Lyu^i jiAui ^Xft 4 ji.nr dU*^ L^Li ^Synapse 

Transmission across synapses ajunnti uilSLjliUl JiU JUIjVI (uj 
^ ^iJI -al 4_i.:a^ij..ijL]| Lj^UII 4> * synapse *11 jjLiJiJl .-i ^ 

4 4j-a>^junft]l ^ Lot .(^^j^umJI iJjU^I Jju ^Jfijj djjl^ r-^^ ^jl^l <J> a i t JI 

synaptic knop or cleft j1 S ul^j .ij^LaJill U^li-jiV i«^!il-o 




(2.2)^jJCi 
j^LiUI i-yi^ "ij t y^nU CVL-JI JliSii 



jj-o J J i ^ JJX. ^^^C -fc J I til It 3-^' LtJJ >1*J .j^J^^-SSJVI J d % 11 SaX.Lt-M M 

(5>L:sJ Lfil jjjj (Synaptic vesicles JjLIiJI cj^Ll^sla^j^ .<ijijJl cj^L-^j^JI 
. Jtl I Mil ^JJii ^^j^ ^1 4j I i^ill <JLj^I Ldjl£, I^Ia jjJu ^L-ajI^I JSlllI 

<-lL^I Jklj ^ Lol J^lj ftLaJSt ^ cUjlj ^Luyftj ^; — ^(.Alll 4j t itil 

U l^jjSjj ^ c^l^i>J^ jlP SjU 3 :Sympathin cs^\^^\ (t 
jl^-aJl ?j iii^ill jixJI jju 5a5IjJI *_iUVI jjLa^ Ujj-Cj i.iill 

jL^I ^ oLfil^l wJLJVI Ujj^ J : Acetylcholine (jrUj^ Jj-l^Vi (w 
^^.a-^l jLh-U <f^-^l ^LJVl LuJut t^Ll^l 
Ja*j . nii l cLLiull jifc choline esterase jjp^l CjJjS jkj^il j^j .(j^ ^1 

,<^LJI jiii ^L-^l J5UJI Iaa cJil:5l 

.V . ■■•..t\--.- v.- :a .c-i. :?:v;'. 

<JLjjbu u^l t^AA* ji}^ ^jLaJLi-ij ijikj <iL ^ ...K.'.yi ^1 .fitil JxjJI <J!>«J 




(3-2) JJLi 

:(3-2 iJlUI ^Lxll ^ ^^---^Jl y-l^V c^^' 

: Receptor jiSti^.i jl ^Jii-i^ -1 
.stimulus jjjil JliSluiU 5A«-<Ai yjSij L» Sjlc 
sensory or afferent neuron j1 ^ ^ •^ l***^ -2 
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4j i.ntii <Jlj i.iti Jifl'n.n ^SCnSOry neuron 4wa?i>ll <y\ inn II AxWW j i„^ll ^ n intll 

:Connecting neuron aLuij iiu^t 2ud^ -3 
LfJj *^>iJI J,i-^ll^tUillj^^^l c^jj-ill c^UiU'i,..ll SjUI <JiJI aiA 

:Motor or efTerent neuron i jjLa a f i.^c 4^ .4 

J jjJI ji<u efferent or motor fibre <jS j1 SjjL^I iiJll Jl»j Jj>t. 

. ^1 ^ 6^1 ^» 

tEffector ^ j1 Ji^ -5 
Jl£. reflex action ^^liLiVI Ja^l ^ .Sji ji ^I.Ar ^jjS-. U SjUj 

sensory impulse i-u-u^ 4JI 6 Jiljj stimulus ji^l j J^^i i JaSu-^j 

g-u.^ill iiliJI 4jJI U JJJJ 4JijJ Jji\ .4 to. a II ?J,.AXJI iiUJI ^1 -t" <iJll JiU. 4> 

tiS^I 4jti^tll iiulll JiLi t>j .motor impulse LiS ^ <JL-.a* ^^1 ^ <L4LiJI 

Ujlf^ ^LAiil iliu <kiJa^ Jta l^^^j ,L4ji Militil j1 ^! Jlj^ ^1 g^jLLJJI 
Ijl L0I -Ul^jt 4j>^ Lsilb UxLukll ojL?jLl-1 (-uk ? i,^,<i7. SjU r^jji s>k>^) 
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[; ; : Nervous System ^^u^^ljl^^l 

i.*, ■ - . ■ ' ■ ' ■■ • ■ • ' . ■ • ' ■ 

jW-aJlj isj^j^^ ^ jj ' ^^H ^ cs— el> Lfijj^ (> ( jj ' ^^H jW^' 
[ Central Nervons System, CNS nS^hH ^^^^iji^i 

^_ 'i> coAsJ 

Jj^lj o-sJI Ji^l J ^g^j ^jJl Brain ^UJI 

Ji^l J o-^i^^ L?-^' Spinal Cord ^j-^l 
(5-2 jkS J ) (^^^Sill j^AxJI 



C«ntril 



»p*na4 cord 



c 




(to 



(19 



(4-2) (*3jJSL^ 



(5-2)^jJl^ 
(y^S>4l5l ^LiJJtj ^UjJt) ^^,^uXM}\ji4>^\ 
^jJaII ^^^A^t jl4»Jt ujLuxcI o^uuj 





Peripheral Nervous System, PNS i^^^laJI^^-oiiajJIjl^l 

^UflutVl J -^Lq Jl ^>o \ iTiu cranial nerves iiia^l ^jUo^VI i> ^> Cx^^ 
^jt .^ill jIh^I jju (^jUI ^3ii^^ll 3! (i y\\ ^^--iilij .Spinal nerves 5-iS>uJI 

gjKj^ti ^^.AiU wiU^I ^ (Sj''^Jt c^^') Somatic Nervous System^ /^...-^tl 
(SS^ c^i^') Autonomic Nevous System ^n^^ll Jlf^l j .(J^Ull j oLJI j 

iSpinal Cord ^1^1 

gi^l yijuill ^UJI ^Lluj ^jS. jX\ ^uriili jIh^I ^> JLu,VI 

iiJJl J 4Jl1]L H ^ ^ JSLlL ^ 4 f ft n Cx^j Gray matter <-u> -^'tmll 

.White matter ^LAiJ) AiA^\ ^^jVL So^^jUJI 





^1 ?jjL>^l 4j5Lik]l Lot .5iaJu> 4J3IJJ 6JX.L^ ^LAajJI <5_ik]| j^t^* ^ UL?^J 

JIaj 1 .^LajJI CjLjJcaoJ J-<-<aJij i/jS^^ Stifl (^^jJlLljJLI IxaJI JIa-jJ H i^j-^ <U^fcij 

•Ct^iliJI Lieb^* wil^l Jlojj^^LoVI Ltb^l ^>aJl .^Ijl*' 



' /. <jr-*-^» ^U^Vl :(^liJI J*aiJl 7S. 1 




: Meninges 
:Pia matter Cxf^i e^l -1 

:Dura matter SbiLaJl ^yi -2 
:Arachnoid matter «^iuJdi -3 

y3>jSl*Jl »t itiill ^j^! !iLij .Serous fluid ^yl^ JiL^ ^ ^1 li^ csl^^^^ 
.^LJl ^ ^ocjVI ^1 C. S. R y^^l ^UJ) JSLJI 

^1 SUiJIj <^UJI oUjUl bL^ i^ill ^j-iJI -i^-Ji 

CjjijkjJI ^l-^ ^ Choroid Plexus << j-« j .Mt ^< a . A ll jj-iy JiL-^l li>^^ 
JILJI ^ j.bU JL>. Jl L^jVI j> dUj^j t^'Jb 'iJ^' (l^^eM* VeM' 

.^,^1 ^l>Jlj Ctf^ll Cs- C^'^' CjjM ^jji^ll 
WjUl -LLiliij .3^170-120 jL^-iVI ^j-JJI ^L.JJI JiL^i S;--^ t^j 
Jr. JJLJl t^ji^ .<=Jlj jl 4J u-J Jil— >»J 7.4 Cj>*dD-iiMJI <-'b 1 -007-1 .005 

Jtj^ jjJ: oUe^j^l a- <1J3 (^^ill ,^ 3/2 JjUs ji-J1 Ju—i ^ 

.%0.02 



5j£.jVI 1(1 V <-i-aLLj ^liiiL Ujjjjjj l4A£.Jj ikjVI 

Jl .L^Vlj ^:iLA*jlj jjill ^) l^Uj Jit ^1 ^> 

jLLLqJJ <jjIj*^I oLSj^I iiL^ jkj^juu LULi Sjj .t. II ^LAJJI ^iaJa ^ -3 

IxQ ^Uflll ^ Spinal shock ijS>Ji 

^il^iuuj (^jJI t^-^ Mi^jVI 4/1 j^l>a. ^^j-k. J^^jj ^ K^ill ^-'j^^ JA5 

^ Jl ^ 45 ^^(S^ v^l Jjl^l 5/1 <Liil J-=eJ ^1 

: Gray matter ajjU;kJi djUi ^ c^y^-^"* u^jt^ njo -1 

.5jjLil£:*iri <3.LJU wilt i ^1 Sili ^1 j:,^ j^UJI S^^Ail ipJ^I 

^<u*rtc ^1 14 ^1 ^ Jl 5^^^ iSJ^^ 

White matter i^U^^l 5jUI ^ c^^^^j a^Ul Aie^l 



i 



j 




b.. 



Fore-brain ^UVI g^UJI -1 
Mid-brain Jay.-i>Lll ^UjJI 
Hind-brain ^^l^ll j^^UJI 




(7.2)^jJS^ 
jL-jVI £Uj 
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.jjjUI ^UJl j1 Cerebrum -1 
Basal ganglia <uj£,UJI ^i>.^tll jlx\\ -2 
Thalami ^\ jjj^I -3 

Pineal body ^^j'l.^ll -4 

Cerebrum ^( 

4 1 i.^ull wiLJVl ji.i> I 4>sjlJI I ,Ati ^ <n n Cerebral hemispheres 

.Corpus Callosum ^4^L=Jl f-^t 

jj^S: j^lj Cerebral cortex jJLI a j^-ii»j5 ^^i-^ ^ ^jULJI ^-j-^JI uj^^ 

LMJJI ^Ll^i L4ll>lji.l (^jLfij Wob Highly convoluted S ^^.kli 

Sulcus JLjjLkl f^ui^ 6jLi^ oLAiJkla ^1 3j1 ^"ij jj.^flH wiUVIj 4 II 

^^AJoZ jkjjLkVl ^ huLljA oUL Jllib (j1 l-^ lobes ^J^JJ^ ^1 i .iAj 1 Ui ac, I^j lAi* 

Ijjk ^ -^jjj ^j-*-2Jt ^^^lili J-saiij :(Lateral sulcus) (^L=JI jj^Vl ^ 

iSLl. jj^Vl 

j^AAly ^ ^^VI jtk^JI I iinVift ^> Ijxij -.(Central sulcus) ^1 jjji.VI * 

:Frontal lobes ^b^fxaJI (jUaiJ» -1 

.aLi jiiiV) 4s:^i 



:Temporal lobes ju^oiuaJl ^iu^\ -2 
.(jLlJIj ^^^tj ^ ■ A iii l l jSljrf Iftgji • ^-"-^^ j^^l^ Cy^^ LoMj 

Parietal lobes jUjl j^l ^Luaiii -3 

Occipital lobes ^uiim ^L^] -4 

.14-ii ^fjljVI olSijoJI -1 

.^ulAiJlj 5xM^I cJ^Ull J oVUiiVlj 6 jSlj- l4ei -3 



Thalaml u{>j>uJI 

i^ljj. 1*4^ ^ j,U=^ .g^UJl iJlill 4^UJI uUj^I oUi^J 

.g^U Jl 6 ^>Ja5 ^1 La ^ 5juu*oJI w^L-ac^ t<4-o jSi ^>iU:3 iilil j 

Pineal body (j^>u^l(axu:>JI 

Dien-cephalon ^pJUa}l£UJjl 

a3Suj.^l S jS vJ^j i^>Lll g^UJI cs^ Uj Thalamus jL^ll c^lh^ 
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idJjJ JL4II V* L^^l ^LoJI f> Hypothalamus jL^I r>-^* L0I 

<<jdoLa^l AjJiil (jlJI Cil^j-Aj^JI jij^lj ^^^Ic J^-ll iju^ 'f~^V' 
JjftjJ ^Jala JL4JLI Cjlajij .<^La^l SjaJI i^Ij^j^J <LjJJLIj aJ^Aj^I jL^I J^ljf' JJ-^ 

Cerebral peduncles ^jUj^t ^jLiSj^l -1 

.^^iliJl ^UJL (^L»VI ^LJ) JaJjj 4jj-u<aAj| wiLJVl Jaj^ 

Cropora Quadrigmnia ^\ -2 
Hind-brain (^^i^S ^Uolt 

.4^JjJ ^ J^J" ^ ft li*^ Ci^' <Jt>^^ .jji*-aJ) 
SjLd JjjiiJj A i -sVi t ni l r a I ill Jj^S ^ 0 J ^ I (^5-1^ . a 1 Q ^l Jj^^ ^tj^ ft -. 'ij j 



(^^1 3U?Jtj vWVt J^l 84 



Vermis jjOU^^AflJI 

4 I i.tn ot ftlA ^1 I n o 4 U ^"i 4 "vU^t ^^^11. <\ iAjpX. ^J^J^ ^uuiVI 1.14^ ^ i nj 

• Ci^LuaaJ) ^ ^LtllL ^n^j-u^l ^1 jj ikiU^j ^wiljVI C^lSi^^l ^^jk'n ^ ^Lft jjj <J 

>^<[i«7ill ijJjSllI dJjSj <JjVI (5>llL» 

Pons ^jlalS^I 

.<^LftjJI wjtirtf.VI J[>^1 (^jl^j (-^i C^' ^ j.nrfcwH 

Medulla oblongata Jjh7fiit,<^ISull 

SuL^ jjU-j.-u uji tpi^j ./j-iJi t"-^' i^! {l"-^-^' ^ 

.jjLujVI ^ tr?^'^ t^'-* 6"*^^ cj^"'.' <^La. 





Sensation & Senses 



i 



'-^ •; Vr^-- - '"^" -Sensation DLiijU^ 

General Sensation 3j»IxII oLduLui^VI - Vjl 

: (1 - 3 fJftj J^) uOi^Mj i«J»-Jl oUaLuoa^VI -1 




(l-3){*ajj5:A 



.Touch j^^uaUI -1 
.Pressure Uv.All i^U. -2 
.Pain jJVI i--U-3 
.Warmth Sjl 5*-^ -4 
.Cold Sjj^l <uuuLi. -5 

.ciiLiuJI J jtyVlj J^Ull otS^a. JiljS ^1 iix^^l Li>JI cULua^VI -1 

Special Senses <^UJI - luli 

.Hearing g.A*JI U. -1 
.Vision j-^l ^-'--Ia. -2 
.Balance ^1 jUI -3 
.Taste jjill i«U -4 
.Smellf^liu-U-5 
Visceral Senses ^^^Jkdl oLujt^VI - l^l^ 
.Viscera Jl ♦Lla.VI cjLuiL«^VI ^iA oilUi*^ 

cvu^ js-i ^jJt ^_>«L^vi c,:^ ifl- M.tj «iA jsi^j .ii^i ji %ai ^ 

jjjll ^ ij': ^ ^ iiia. ^5^5 ^1 ^ J , ra.n » jl^l ^^1 Nerve impulses 



Mechano - receptors ai<;riKi.i o^i irwm -1 
Chemo - receptors ^^^^ oV irimfl -2 

Thermo - receptors Sj\ ^ oMiAi^-u^ -3 
Elecromagnetic radiation receptors ^^unhriirtj^^^^i ^u^Vi irn .i -t -4 

Extero - ceptors jLLii o^i i5ii.it 1 -1 

Intero - ceptors aoi^ijJi ciV irni.tj -2 

viscero - ceptors SjjJL^ *j5U5I4--« -1 

iJiUI j^^l t> U o-i^b ^S^J 

.^^^1 ^Ua^Vlj o'e^lj Jl^h tJ^\j j-WU oUL^VI ^ 

Proprio - ceptors Lj>l jrt"r .i4 



, Ifl.Atn iinUI 5.1^1 <5iU.j .LAiJl ^ f-^l t^j *> ciU^ll ^jij 



89 ^U^^lciilLl^jpi^ 



Skin al^lj Touch 

: Epidermis s -1 

.iiiSj ji>^ .^Ull 4^ 

^ Lflc j^^iiuJl *34JI t5>L^ «?fljUfl ixiilL LiiLL ^> SjLj^ JI iSJUll (oi 

: Dermis ^jVI -2 

4^:^x11 ^>aJlj <i*>-aJI i^jVl ^> C^LH^ 

4 \ J t A ,^^LLa I J£. La jfc 111 all ^Ui II ^xjq^ ^ic -ill j,dL±Jili : 6 jjUuJI i_r ^J-^J 

.^Lklll jJlAU 4iA4-fiJl LI ^S-u ^1 J^jjUI 

45jla^ ^iJI j^l jjaJ yjij <CsJLl»jJ^ Cinijlj c^jS Jj1l*iV1 yjfc <l5ll]l <ajLojlll 
jd-c dliAj -Li^jj 3{i^ 600 - 500 JjjuL* .>^« jjji^ %4-l ^ *UI j^Jt 

V j^j «<- ) i nin <^^lj j-Ax-fiJI CjLJ^ J^j Ca^^V' CT^ C^-^^^ 



: ^ ^Ua^ SOJU jiLJI 

^^Ij ^jiiolIU ^Luiu^VI jjjj ^ J ...^ <l J Mill 5kxjul^ jlaJI ^jJij : ^^Luiiua.VI -2 

.j_^Vl j>3l^ lij^b C^^' <laaa*ljj ^jL : "3 

fUl (jijJw J-xij •iji.UJI o5j Jl nt" ...MJ i^Ulj ji>Ji^ Cxy^ : tlu^l -4 

. jiUJI tijj^ c^j^' JjL"3l Cj^ : ^^U^idaVI —5 

.Jill! J Jjju>Jji\ J j^y^^ J ^Ijt-iiVt^ <SjjxLa 
^rj- ^.:-.:.-^x^ ^ ;^ , Z Ear C>^]3 Hearing ^o-uiJ 1 2Uiib- 

: jAiijj - External car lia.jLaJl yiVi -1 

2.45 ^^1^ M> <^ if^J '■ (C^^') SliSJI 
.5 ^Ul ciU^I ^ c^^' C-^J *^ 




91 .u>aViLiSU&j(Ji^' 




(2-3) c3jji^ 

: Middle ear ^^i^^l u^Vl -2 

: Auditory oscicles j-^yuJI oUikc J^-i.t. ^y. SjU^. 

.malleus is^kll -1 
incus jjljltJl 
stapes v^^' "-^ 

45^11 Tympanic membrane (drum) iLU! .t.it u^laJI < ^ .a*;* iLM^jLo 
<j Ji ^^u j I JUJI ^1 . Am j1 ^ ^^ b jU I ijtjUJI ^^^-Luu^I ^jjVI jli-^ J^Af 

oval It Ujalj-:^.! ^jUiilj U..*^l Ujlj;^ ^IjJ ^^Vl 

^ ^ 4j>1c ^jVI ;jl:ll5 j^jn y-*LaVl jlorJI .round 5 jjdlL^ c5>=^^l J 

jtlij V J <5-ilLo Jxi^J Y-^^*^' 

: 4> j-A*JI *L^lj ^Li^l ^ (SJ^J * Inner ear : <Ulil Jl (jiVl -3 
•f^-^' a;l>*e VI lt"-^ • Semicircular canal : iJlil^Jl ol ^1 ('» 



-3.Vt;^L^iJ.^ Att 92 




: ^.IJh^I ^1 ^"^i.. \i t^jj-l^ ? J ok r sLu : Cochlea < ^JbjJJI 

■ ^ft ' ul l tVn.io ^jk. (sS^^ (^jJI Organ of Corti ^ jiAr 
<^>=w <j^iAl djLC ^j-o o ^^t^ll ^ ^ : Vestibule jJI (-a. 

:<jjVI w&iUa^JL ^jSjj i utricle <LMaj^j 
■ l+o'^j tpij^j oj-^l o>L-i£. iUiUJ.1 * 

.<Lk]l •.LJJlI C^IjJjJ ^ - ' ^ JsJL^I liA Jjjj 1^3 jlr IkjLui iUJLj ^jU.n^'fl 

^ ^ft. Jl .^x^-ajJI jjjt C*VL*J1 JSU:; .ilSjill Ay^J^^ <AXA*J\ o Uln . i tl 

.(3 - 3 JS:^) jJLl Auditory centres 4 -^tn.nll >SI ^1 J\ Auditory nerve 




93 .U^VtiJi^lUj^ 



-:(4 - 3)jkSj Jl-i iuVI jkL^Vl ^1 LsLj^ Cs-JI f-^j ^L-acVI ^ ^UJl ^^1 




(4-3)(*3,JiJ. 



-4 



:^j^Protectore parts iJI ^IJ^VI - Vji 
.^UbU Oj£.U JSuJUl ^^A^t eJbj^ : Orbit jUI (1 

,<jjjjJI j^Li-i^Vlj c*Loj-ucJI CfijJI ^_^LAr ^ji-il (.Liut : Eyelid t^^Jl (-^ 

: Envelopes Qudl oUii-^ - Lu^^ 

jiUJl Jliij -jkijujk ^Uil£ 4C;^jil\ JS^j : Sclera 5-*LJl 




Ujkll «<j^jJI <;i£'jVI ^ LuiLujI -j^* AljLi\ : Uvea 

Jaju pupil JjJJI j^jj 4kuuj ^ J^l y-oU ^Lii : Iris li^^^iW -1 

Lij^l ol jIjI^VIj .0^1 Al.Atll ^"-^ : Ciliary body (^j^JI ji^^l -2 

: Jajo yiJl : Choroid ?jnj.till -3 

.QoJI Jib Iii^l - 

: Transparent parts 3il^t ^l>a>VI - 

5j.j_i ,^1 ^1 c^l aMJj ^UVI 1/5 Jl Jl^ : Cornea <^jJii\ -S 

.y^^ - 
ill J-Aij *dJjj fL-^VIj cjL.J--JI - 

fjeJ>--Jlj *Ul 0- wiLj-^ Ji(-- : Acquous Humour i_^Ul <e>JI 

(S>i^ V ylll *I>^VI Jib 1*^1 lA* tf^ 4lisUiL 



95 #L^V| OSU^j^: 



ijkl J iaJL-^AJI ^LiJijI i^L^ual C^^l L^'^ Ut. loll ^-iljl I jlj 

SjjjVI Jklj i-iiUI <iJ^J\ u^!J-^ (^-^ i<n Glaucoma l-dj^^>LJL i-sj^^l cg-Jl 

^1 j^! SU* .iJiUI J^'--^ * Vitrous Humour <^L^;>JI hjio J\ 

4 .7.11 jlli-ul J ^J-i ^J^J .<-jSj-jJJ ^_^L>VI J i.iJ til C^f 

.^lill J^y^ JaiLkjj JajS^I ^ 4j.n«Jl1l ^Iaj ^'^^ laj^^l ^ LfxUj 

.ij^La/>]l 5j>U>Ji J ifSUI ^1 ct? ^ L^j->jJI <j.^->. A : Lens ..*jiH -j 

^jjJajJl J .Till ^jr^ ^ ^ J .All LwLui^l iiotJI : Retina iiSjuJill 



J^-ca) l^ioAt Ij^Lih. ^^^ic ^J^aLfclaj i_*'^*1| t^LJIj ^Jj - >^ 'It i fii iTtll 

.(5-3 




(5-3),»ajjs:^ 



al>1 ^ jl^ 120 Ujj-^ Rod Ceils Sj^IjJI L:)L^I -1 

4C^UJI ^jaAil CuuLlu^I Rhodopsin C7y-^jjj^l SjL» ^ c^^l^j .^^^SLl^I 

jSj^ cAfliLa <-jLL^ ^1 Ujj^ : Cone Cells <_iUjjJJl1 L^iUJl -2 

Uodopsin Ci^^j^^l ^^^-^ c^J^-^ '(53^ *,il ^ ^^Lkj itiH 

^ji^ 6 jLi£.^j : frLiAjJI J I Optic disc ^^^^^1 -1 

Fovea Cen- ^U^l <ui Uj^j^ : Macula lata ^Ij-LucJI oiJI -2 

hj^ i-uciiii^ '"^j •■'^ iAjjj^Jl LjiUJl ^^jljS jj-c L^j-^ .trails 

fuknl 4^*^ .jjllj ^ ^^^1 SjjLuJI iuj^l <j-iVI Li*-: Lijic 
.{6 - 3 Ji-i) Ulill ^^--11 ^l^^'^L. SjU j^Ujll oiLiLJil 




Cx^jjusljlS\ ^ 5jUt ^ ^^<h\\ <^U5 L!iUJL o^LSi^l J ■ -^"^ : Retina -1 
LiUJI j^U^j .^LlJI tjji .^.tJI ^1 i^iU! cLLi^j -JjVI 

^1 fr^j*iiU <j^lLa ^jjSjjj cj^j • ej^^jJl Ji-tiu 5jj5xII 
*4jj5a1I UiLUI jjU-a 4> ^^JL^f^ t> ^ Oplic ncFve v i o > « JI -2 

cr^ c5j-'-=^' v--s>jJI ^ <jr ^ .^11 ^^LJVI : Optic Chiasma ill ^L-a^' -3 



aLJVI J^a^j ^' j>>.> ^\ ^Sj^ : Optic tract ,r>ill jl ..,11 -4 

jI^II Slj: ^ : Genicliated body ^^^Jl ^1 j^>.i->ll -5 

6* 't^'-^' eri^ ->^' (toi^ll i> : Optic Radiation ii^-uaJI cjUU-iVI -6 
(i^j *L-iVl iiiLiJl LJ^I fiklo 5Jlklall 4kia^ ^iWW ^y^l 

,<j^lli| 6j3.Ld^l <aXj^j J-^J 'LT^^' ^^^^i'^ II 

y^Jl ^> c^uUj ^ ^ : Optic cortex Sj^JL^l -7 

ojSij .ganglion cells Ljlc LiU. ^^1 Jim t^j ^r* ^'-^ 

.Optic nerve t^^^aJi t-<«^li ajjIjJI LiUJI aoa jjLa-s 

6'j C*:^ '=>^^ J 4:4^ t-a daLiS 4j>*.^j 1^^^ 5>it 6^ ^ j <> C^^J 

<AL ^ ^jj S .^.tl ^ (^jjua 0*5/11^ LfL^ i;;.j^jkiJl oljj ^ UiU. Sac. 

ClLujI iiklll ^ ^1 LjSj-ill tiki- 1> c»VL— l^i-a^l ob -S^'j 

vJU^L U loA olJ^J •OP^''^ ^'^^'^^ c5->--^l j'--^' 6^' 

jUjAI 5_Skio ^^1 ^1 jt— Jll ^LJI \^^:^J - Optic chiasma t^j— ^) 



^ jJLl S jj^}^ ^ jL^VI j^lj^ ^VLi-^l LiUJI ^j-A jjU^ Jii; -Thalamus 

.Q-Ll Sj^lIia] jj-aJiJI jj^ai^l 
gj-aJI J « ^ il l ^ lt'' (S^Ji J-*^^' ill w^i^ i>ll ^-1^ tjl ^-*-aJLi LlA 

* i.i^'t o' cr'' LT^ 1-1 Ji ..ill Jj-JU^ itfi.ill JLaJll ^..Lueu ^ ^Lu jl\ j^±JM 

t>a j^VI * Si^'iHj liijll CjjJI o^o jjLi-o J-^VI .ri til jLuill Aii .r>iill wiLLNI 

*^l ;^/JlJl 

: Hypermetropia 

g^jl^'i '"J V <S^J 1 il l ^Lj^VI j >nill J[5l3 j1 1 1 I > i^Luail itill ^^jjj 

jl£, t^tjL'^^jj .4 1 i^jt <j.^^^^l ^LiuiL^VI 

Q^^lj J ^-^ ^^±^' ^Li.ii ^ Vt 5ji3j j^ji^. (jjjjU jjX ^[^j-iJI jLl^ '^JJ^^ 

: Myopia ^LuJI j4^-2 

^ .4j<:i .7.11 <jL-iV! f-ix^ jkUl J ^Lu=S\ r.l t 

.i*-LibL! Sd*j-o ^ysj Concave i jjlLh i^jc JUaIuuU jkill ^^x-cJ jt-iL^ j<*>j ,5jii-LiJl 

: Astigmatism ^jjU^^i -3 



iJLJI ciJJi iyWt f^ o^Aij .^^Uu^'^ I ^ Sol jjl ol, .0/^11 jlxu V J .Ai<it .7.11 

: Colour Blindness jj-^t -4 

j> aij . j^Ai^vij j^vi c^ijiii <^u.j o'jW' r ^ 

: Presbyopia ^jaJUi ^^i-aoJl -5 
<jLlk* o'j^ -txijill 5jj(^ 5jiH*1 J,'^ <jr**i^ 

: Cataract SjjSJl a^jjlII -6 
^jjj Uo Lf5^ olluj^l J jxjj-uJlSJI .-i^j3 w;.M<H,> I I iiiLLi ^Ijli ^^^j 



JOl <^lLj(j£ . 



_ t Balance <i31pl 

cO'j^ t> Jji>'"^' ^ iJJ^I Jl ojVI Vestibular system ^j«iU Jl jL^I 

.Utriculus ijjill -1 
.Semicircular canal iJi^JI ol >iiJI -2 
.Sacculus gtiu^W -3 

Sjj^jII cO'j^' c>!iLiil-L^ ul3^^ •aj'>*^^ u^*-^ j^-r*^ ur^' 
UiU. ^y: SjLii: oliLiAlxJll 6jjaj Jl 4^jV1 ^jIaj ^ Sj^^I i^liJI <J!i^Jl ol^l 

: ^e^liJij 3aUJI ^ jlJI tVnuA t> SJjIjJI oLo^' 
^1 jki; cs^l ^li^S: Ua:^ -cl .l^^.^^-;!! j <C£^ <^ j^l o^LAjJI <a2l^ (t 

j^i>«ji ^:,u aij ^ *Ujj iujijiJi iii^ ^ t^^i jai jiia j\ vi 

1^1 VI .oLL ^>S^I yUJ i^Lul j^lic. : Stretch Reflexes J.I oL-^*^ 



\102\ 




CijUaj jJoJI lift j>a jSlIJI ^jioJJ loLjill J (jjlj^l ^jl or y^^j JJ** ' ^'-^^ "2 
jiUl Jilt i^Lkj i^Jl J fjj^A ^jijJI ujt t>» J*^ 'tH^b 

jkLill ^jU'^ I .n V LjJiLfl <^ Lj^ J^J (jLi .ojljlll ^ i^^ ...11 jjJ Jij^ -La^J 

flj^i -.^jji ^1 ytU^ <J»ij5 .y— eSJI JjjJI u*— ^' 

Ji*i t> L^LjUji jOiS ixa. LlSj ill yL-^VI cLLe: a'— .^-i^J -Taste buds 

.Papillae cjUIa. cil*j^ 

^ .^1 ^ jj ill ^^1 o..r.f , oVU— Jliillj J*i •M-?' Sjlil dlj 

. Jjj IjJa wjjISl; La jLoilVI 



^ ^L^l jiL^ ^ ^ j j j ..o : Filiform a ih i % c«LdJ^ -1 

jlL^ ^ l^^x^j olB Jiji\ t> ULull ^1 : Fungiform c»\a1a -2 
,<f\\^ 14-9 La "^JiJ f;^'^*^' 6-* 1^ ^>^j • CiLiIa -3 

Sweet IjL.- Salt 

Bitter 5^ - Sour La^U - 




LiUJI ajla jJjlji J^jlJI ^ Sj^^l ?j I. I'll 11 LiiUJI SjU! J>La-o J^jjj 
Thalamus jl^II Jl ^^Lm^VI Jiiij ^ L*!yU. vJ-.Lili Jxp. Bain stem 

^ ia:^. ^1 S_^*ii3 ^ jjjlil jSlj^ ^L-oa^VI Jill; 

I NoseuaVljSmeUjoAHajaU 

; Li!iLkJI j> C^^ji ^ ISJ^ t/^J 

: Olfactory receptor cells <LmiJj oM irmirt -1 

uIoaI jI Lflft <j1L JaaJIj .(IjalaSlI o1 J ^ji i> *U>a^ < J 

: Supporting celts SjjUj b^L^ -2 

^ ijjU, iju. ^ 5jU jJ f-illj t*-*^"^' ->^^ 

*jA Ji.jj Ujitj JSU- Bowman's gland cy^j^ jj^ J^S > J^LlJI 
.Olfactory receptors <^^\ .8i.»U >^ ^Vl oiL^I SjUI 

Olfactory jJl ^ ?^ > ^1^) ^^^1 ^ jSi: ^y^ . ^e . oVLl-. aJj 

.(8 - 3 fJaj Jii) Centres in brain 



oSJj JjVI I jiiU j^lj^l ^> 4000 - 2000 l« U >^ o'-*^'^! frJ=^J ■ W^'j 





Muscle physiology O^L^ I l^jl^uii^ 

.4j^yiKjo Al\L ijiLxuUI iilkJI Jjj^zLJ JlLuuj o:iL-ijJI * 

. La j^J »1jLdVi <^j^J <J>aa]l 
<L^aail <ij.L^£kxil t^UVI ^jjj <^^jj.irf4fiJI 

Smooth muscles pUoUI ci^L^i (1 

.unvoluntary Vj visceral <jj^ .unstriated <kk^ ^ 

.Ja*4i^l Sj^lj Siji (jic c^j^ Jiill <^J»^ Ifj^j l^Ll) ^ 

.(^jIjVI ^j-^I J jfij ij^xioJI yi <AL\J\ ^LAcVI Jjj^ * 

.Least specialized J2VI jju ^ 

Heart muscles aooiSJi o!^U£ijJi (2 
.Syncytium g-^jllL ^^aaau U 



.^1 jJI ^ii^tll 3)4^1 ^ 

"More highly specialized" ^^jVI ^> jiSt * 

Skeletal Muscles a^i^i ci!^Lijdl -3 
. Voluntary 3jjI Jj < Striated or striped <lJaiMa 

.Somatic nerve fibers <jami-> Axy^c- ^UU jjj^^j ^UlaJL J*-ali Ij^ .Ar. * 
.Most highly specialized c*iL-iJI Ct^j U^..^^" jSSVI * 

SjUj fr^^^Lw *Sarcolenima LoJ^jLlJI ^ * . jjj^ frLic ^ ^JuiiLl>±^ ^ 

.Sarcoplasm ^j^jSjLJI ^^^^ liAiLa 

.Myofibrils ^jl AiH 
^LJIj 5j-uu3k ^LJl i^Gj > ah^^ y ■ <L^ijLli jjjj * 
<LAaJI ^ jjl^l ^^^^^1 jLuV' JjUiL ^\^^-^n ^uvi J-^ * 




^^jouuu (j^l^ *r^J^ ^ LiLAjiJI 4 J itirU <.jA.i^.iJI «^LJVI ciLiL^ J'^" ^ 

■ Myoneural junction ^^nriill -^^lAill jrLojiVI 
.Motor unit ^j^: j^l 6Jj^^L 

.4^ ^^1 l^sljj^j oLJlA-i ^ ^ *iLAjJI iJLiLflj iLAjLll ^ ?j fljk^l Sj^^l ^ 

Myoneural junction ^jrnttl -^^LojJI ajVI 

jSJj ^LAjJI *-iJJI fkjiLjjjjL-ijj irfcill 5jLfi jkj^^L-ii ^igj JL^I j^jj V ^ 

^Jjlfi jtkx^j ylA J *^ ifclaJI j|>a-ft Ijlfi jx^ ^ 

.(1-4 JlJb) Motor end plate S^U^l ij^^L <iUll 



myoMolnMCitlMr 




(1-4)JSLS 



Ves* o^L.'ajj^l J^l J ^ jj^" ^^ iii^ill cJaUI <jL^ J-^j Ujic ^ 

.kn.nll ^LJta^VL ■■■ill jh^lg (IgJj^ JjIuuVI ^ <^ AjAA^IicleS 

*UiuJI ^ Action potential J*iJI ^ I^ja^SjlcA 

Choi- laJ^ fi]>^*' <l:kx*il^ 3:Aj_=kj JS jjo VLa. (IaIj^ JjJLi-uVI Jj» h a a Jj^f ^ 

cUiJI jjA^Uj SjU caIjS JjIl^VI JL^ ^iJI inesterase 

Acetycholine cholinestcrase ^C holine + Acetic acid 

: <^lj JI aIa jui^ 

U^f-a^ f^^lkAjJI t^JuU JfSjl i^jLiSjllI 4^1 j-A ~1 

Actin lS^I j Myosin ds— jf^' 




C^jJLI ^ i>-S-JI -MH ATP J -i^J * 

LAjI ^ j3i I jj <J 0^ (j\ ADP ^1 ATP Jij^ U.U c^-^j * 

, (ATP-ase) Adenosin Triphosphatase 

ATP '^y^^'" > ADP 
Or ATP-ase 

JtL JS ^1 <Jlt jj ti^VI ^ Cfr^-jfll ^ oi * 

: Actomyosin g^Ul ^jll Sja. 

Actin + Myosin — ^ Actomyosin iJlt 5^jj>J jj 
t> l^iUl^l aijSj i^j^l ^» <I»-W iji-^' -MJ' tf^ 

Thermo^ yo'^' i^L-a. S^^^ij S Jj^il Sjl^l o-lf^ * 

.couple 



: L&A q^liikj^ ^fc^all ^jrf^Ulll SjI^^^I itxjuju ^ 
: JaxIuj Initial heat 5JjVI Sjl ^1 -1 
shortening heat jjlUI:'^! j1 ^j.=^\ j] ^ (i 

relaxation heat iiUui^^l j1 ^likSj'^l Sjlj^ 

: Delayed heat Sjl ^1 -2 

^UVI ^1 <iUJI ^Ix^lj ADP ATP JLpJ Jl oi^L^V' 

(jiijlc ATP ^jlc J ft^tj ^Lo^*^! ajl^y^ ^\ Luj .<iijjX.4 ^ t1 ■ A « II 

SjljaJl jIjIa ^jiL. ji! ^^1 jaSjIU 

t\\ ^ <i-li]l ULkJI ^ > ■•- » t-1 - --Nl jl *UJ,'ifl Sjlj-a. Lol -wj 

Creatin c^Lt^Utj ATP iJUJI 53UJI ol j 

Glycogen c^jSijliU %1 oiLAxil ^^jlaJ 
Creatin phosphate CjyLjSJI oli*->i %0.5 
(yw.^jVl cli-.^ iJli) ATP% 0.025 



.5jjj^I JUiVl is^ c5J>^' ATP ^ 

j_l1ju Sj^^jil (^^LjiJI ol-i ,i iij-fl j,Li dJjJ <K \ I A J'\«ti> ATP ^2)1 Laj ^ 
.ATP J\ ADP J.^::^ <uj:iUl ?Siyi UllUL <5lUJ J^lt^'^\ 

Jjjf » jjJ^ 45 ATP oijSU 

uAaU. ^^1 <£.j^ J>*-1> c5 jl' Pyrovic acid diijjjLll ojSu <JLaJI ai* * 

^1 ^ <L^I ^ j^l^ jll Lactic acid dLiJll 

yJI tPUl dxiJJl Ji>^ UUJI *la Jii-: HjO j CO^ J| 

fl; Ol ^ a>^» v^i^' u^lr.li 5-j!iUI <ilUl jA>M^ f^-^^-^ * 





^jaIS (^J-aJ J^^J tjoujl <£.,^^j LjJLaCj L^Ic^^Mj ?j I II i nil C»l^^^^aJI jLJjL i^J JiLftIi 

; ; ; Locoinotion:2L£>:^l 

l^j^ ^ji] Lup o!iL*A*Jt . fl't.nnj .If n> UjJ antagonistic actions 

■SjljJ jl J j1 4-*-=k5li.j <Sj*xo jl ^J^J «<i*— >Li j» 4 li^liLa C^^LAc ilia ijJ^J 

^I ' ^tl l ^ ±is^ ^ .Isometric contraction J^l ^^^.Jiill (1 

UJJ ^^jLL Ji-LL dllA ^jjSj V ilUJI 6jJi '(J^A^ JSj t^J Lf^ 

jJGjj Ulu <JU. ^ iLiuJI JL^ lilj <LAjJI ^jUImm J5i1 jjjif 

'S^^J :Isotonic contraction jjjIJI - '^-^ (jnlfllil (ij 
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r If •• • 



/ ' Mecanism of muscle contraction ^^li^l4j.diZ(}l2U}l 



L0I .i^j^l jjj^ ..iijUiA jL^I d J ^1 iiLLi IfiV iJlj J (I-band) 

^ <SLilL ^n.M-; lilj .jU. j^li; jU^I oU L^iV ^>^1 ji^j^^ jt.*^ V UiiJLl 
(Z- jkk jl^ljixL I Ljj^ JS .,a,r>ri/> ^ .(A-band) 1 Ljj^ jt i^Uill 
jUl ^ jlky .(H- Line) ^ iSUllI ^ caaL Jbi. A JS ^ Ulu .Line) 
. (2-4 j^ij JS-i) Sarcomere <jL^\ iaJaill Cj^jutu- j JS c^y 










m 





















J 




.myosin actin Cfr^^' (jr*jL-« Cs^^j^ Cfi^jL^ l> oiL*-^-*]! 

Lx^ I <^ G '^b ^L^VI ^jlc L^jLLl l^La ^^^j 

^j-j^tij-jJI ciUjjI jj-^j ^ ^^^^"j ^jll «actomyosin Cj^a^yi^^y^^S \ ^ 

.(ATP) oUx-^l L^-AJJVlJ 

4jyuOji Cil ^^luLj aJC jIa Huxley ^^Il^jj^ ^Uil SjJ^Uail dJJ^ Cnilj 

" W A j^j'iK J ft J J ... Lijjjdl Sliding - filament hypothesis i %ll 

.(3-4 




D 



2 line \ 



A band 



I band 



1 , ^1 .u,. . .. =J 

































Z line 



A band 



J\ / 

t band 



iajj^f J*^xij< Aiftifl^i ilaaji ci^^ ^ii^^i^i-ti t(3-4) ^}s:^ 



«1& l^j H <llalll ^^s2h (j i ^ ^j^^ 3^^^ <xjJi_^I d^y^l 

Q^.ft'j lift Jj^j . ^a JL t . rt H "Ukill JJUU jjOifcj '( j^'.' ll I J '- ^^J ^ Jik.ljjj 3*^3^^' 

All or none law VI jt JiJI ^UJ l^Usj ^ji ^iLAxJl g^uki^j.t>*JI 
Mechanical Aspects of Muscular Contraction 

c^lS Uj jij Ij-./^U"; Lajyj <LA*JI J^la ^ cVjjIJI L-oUhjj ^jUJl 

Jla Nerve- Muscle preparation ^^LAjJI -yj**uJI i L* \1aj 

.^ji^l Sciatic- Gastrocnemius preparation ijiLwJI ?LA»JI -^j>il e -^' ^* 

c,iL^ • jjj .,^j;VI vi^^ Osmotic Pressure t^jj-ljVl 

Uljl^V <3lkl] .f— ^Jl ^> l^iJIjlj j^ai-iJI 

^ c:.iLA£ J.^^lj .Sj^l <^j^ J^i^lll 5jJD-^ f-^J ':«-J^^' 



hfl -^l liikj .^jVl ^ ^LjuaVI Ci^ .Ar ^jLiJlJI pi j^l Jlfi JLJI >A LaS 

.(4-4^jJS-i)cj^jVI 

^ Ll^VI ^ I D->.U,,. ^ ^L^^^l <jIII Electrods (^jL^ jl .^IkS) (^Ji I 
^1 J^Aiij . l^jL-afil 5^1x4 jsL I <^ fj] jl d- tube curarine 

Vj ♦i-iAill JjjjJ^ L>^ 4ijkj dlkiXI ^ ^J^Li-u1 ^ ii. jli-o^ <jLalLJl jjjSj 

.<^LJI (Cu^++) ^UjJI Jj: l^j^V liika ^^UiJI j:iL^l JUu..>L 
Mechanical Chang- 4JVI cJijSlll J-^^ dlj] .iulil) ^ 

i^^jlaJI I idLtJ 1^*> ft ii^AxJI J'^**f <li£ ^^^1 4.jlijL.u.^ <^Ljjj^ eS 

dSA .Jj ' i ft juJ fsH^J ill jlSjH j1 J>Ia CjV.ijJlJl 

jJj .(5-4 Jl^) Kymograph ^\ j-^j ^ <H ^ VL<^t ml Sj-^VI 
<jJVI iiiVjiUI Jj>^ ^>a: Mechanical Transducers iJl J i:.-. J . Jj-^ .^,111 

jUh-VI jLyt^ j:^ J-lkiJI i^Li ^ L^j^L^ ^ oljl-il ^1 

^ iioila cjljfii iuLj^l <LftjlLft Jjjii ^ill Silicon Strain Guage ^jliLJl 




^.irtJiTI ^ Alu^l (^W^l 

Spinal cord 

Seventh spinal nerve 

Eighth spinal nerve 

Ninth spinal nerve 

Tenth spinal nerve (coccygeal) 

Sacral plexus 

Sciatic nerve 

Femur 
(Crus) shaft 

Vastus internus 

Adductor longus 

Sartorius 

Adductor magnus 

Gracilis 

Knee 

Tibialis posticus 
Extensor cruris brevis 
Tibialis posticus 
Gastrocnemius 
Tendo achillis 



^LmJI wu^t -2 

^LUt wM-wJI -4 

J») ^UUI ^l^-ajJI -5 

<j^l -7 
' j^l -8 
jUJI -9 
Im^VI <UmSXI -10 

(Uai^i) a^u^i -12 
aij^i-14 

tUil^l lii* iM aiai^Ull -17 
<LUUI lu^l -18 

(a^Uhoit) L^LuJi i^hjj) -19 




J2i tUicVlL^Usj^ 



1 3bL>a«y Ij 4-Aai» (^jruaSiWt 
Simple Muscle Twitch ahjmill 

Latent Period ^jj^l -1 

S^pill J-xQ^j ,5luj-aJI Lajjijj <-iAAil *u ^ cjLcuLi-L» ^^^J^ 0.4 j^La^ 

.^^.^l ^^^^1 jrljjjVI <Ji Jij (^j--Jl^l oL^I 




(Kymograph ) auuku o^Linji uiuasj 4,1^1* i-ijj jW* 

Contraction Ptiasc <j-aJ5iJf 

^Ij^ ^jjl^I <Lj^ 40 ^Jjuii] ^^^.JiiU liA 

.(iiljlll laj^iJI j1) 



^\v' C.!A^ 

Relaxation Phase ^U^jVl ji^-^ 

2-1- * 
(^iJI (Mg ^ -ATP) Jj^j LiuS ^l/j^Lijl C^*^ •t*^^ Jrii .ia^jjliuiA CwlS 

<acji j^t,* 4.Afl\l1 Time course jUJLi 0^ <ijli^ c*L-uljj t> ljjj^ oil 
jiua i^jjij g^oS^uklJ Sartorius <jki^^l iLAJI je-^ J2l <x^>^l I ftr l » A1 
Jx-fiJI j-f^ 3 1 . (6-4 JS-ll) a -^^^ ^oUj^^jjJI ?l<ig>ill 4 n^V* ^>j-j^ j;^ 

Jl. .^JxJUI ^ UXJUJ 4l.^ >ll ^LLjl OJA^ J\ J^i-A? >>^l L^^^ ^j'^ 

1 tIlUr .11 < jKIjJI 

Uk^V til JUiii oJf3 



(6-4)^jjsLi 

4i*^uJI 4j.^L^| ClLii^i'i* 




stimuli 



: Isometric Jji^s (^jUai« (jr^lnltij Isotonic >3>J1 (^jL^ ^^l^in :Lj12 

ajL^ jjlL^I jjplJL=^ jj-U SjU jijj ^3 I.A^Il {jnlfllll ^y: jlIc 

Cxi IS Lftjjp L^* UL?*^ ^L-oJull ^7iA^*r> Isotonic ^^>»J1 (^Ijl ■ tn^ 

JSj .(jiLSj^l (>o I4JLU iLAxll caA* L^j Isometric J^kJl <jjL-ulll oLmsJSiJI ja 

J[^!^l ^^LukuLo (jioiSllI fjioljxV <LkAdull Cijn"> (j1 ^ ■ 4jltl^ C^J^^ O^J 

<<L^I J> %30 ^ t^iJI J <^^:J5iH Uj--aUc ^1^1 oiUliVI lU--^ t^j 

4jjI iii'itl Cil ir^ti" II . jIjlSJII (.,>u^J <LAjiJI ^ ^ jJll j,!^ La til V,^ > u^J^ 

J^l IjUBj <LAju)I I <LAjl1I <LlijJI Ji2 SjcU ljUt.ift Jilll I4J-S J^>>^' 

.Ar.j <xS ^ 4 iflUII 5-f^l o^iLAjc Ja itiij Postrural Reflexes ? n .Aj c*l ..><^^'ift 
t^^'j tj-iil^ t^j^Vl olS ^1 U1 .5kM.UI j^lL^I ^1 >VI o:iLA^ J ^1 

■jjj^l (^LtijU ^^1 j>o CiL-oJi* JiU. 

Stair case ^^j^iuJi ^^inirt j^jj :UL> /uJi^ 

^jjnriill j,U5S^l oln^ill jjc 1 <A^I .JLJVI CiilS Uj .^j-iJI J^' 

Ci^> .A tit ^ ^ 200 ^ ? jl.Atll lJLJVI j> jjjLj LfxjjJ J-b-=xl3 djua.1^1 

<Jjn<^ til i til jjjJI 4jQ»^^I^lll ^ ' *J <l]LoJJ 4^jj^U 5^^xjL«^1I <1i^Ju1I ^^fl t^QQ 5 J SjLi^ll 

ciili LJSj .Motor unit ^1 Sja^^L Uj^^j ^^1 iiLAjJI *jLJVIj 
jxaijj lift •S,>:^J^' o!^ lAii II ^ <j jUlL liiij iL^jJI JxL£. LJS & ^ > * - 4^51 >=JI 

yij .4:JJIjVI <^>:JI S>Sj <LAju!I Sj3 <^ ^1 oUjn^tll ^ until OutpUt j^>JI 



^^j-^l ^>J1 ^^3^ Ujifc-iLLJI olj^jJI jjx. 1 jL^I ^1 JUtVI ojL^ 

j^^kjj jjjJJI ^L^jl ^ Summation ^I.A tl) i-y ^ ol .A ^'Jl 

200-50 ^jlaJI jj^ U I jlj .Clonus ^j-^ji iJix.j 5_ljji 

j^jSllL ^jJU ^li^t II tj^ (5L^^^ J ftl-i IIP 1 aIaAjlJI i^n-^ 1 I .M <jjLllJl < 1 A ^'i 

ili^j ^ V L^Ui J iijoJ jwiLoJI ^ oiLuajJI Ja£. ^^1 ^j-sJ-L: Ux. .Tetanus 

.ijjIjVI olS >J! J^iili Jit 
, . Oxygen Debt^u.7tfi>^Vl>>ijJl 

ATP L^J^La. ^ (Ji^ . .XjVl ^ 5kiilJI oU-lAaJ1 Ju-cs^ Ujik, 

^1 u^UJI ^1 ^l^liUI ^Vl J\ .j^l Sy^Ui ^J3j .oiL^I 

ivkUj ^jjjl -1 cxS^I ^^;ix*jJ gj^l u' jii-i'b 3:!^' >^ UjLLiS 

Jl ^1 ^UJI ^ <3lkl! Jb^j SjVI 5i>lUI jf^i^ 

:^^VI JcLiLiJI ^ US ATP ^^1 Aerobic Metabolism iu'^' 
. Lactate Dehydrogenase 

Pyrovic acid . > Lactic acid 

NAD ► NADH2 



■t^jj^ll Lfj^ iiuajJI .^i.ii^jj t2AJ>i^jftjo1l <i*iuj '^•^^ c^LH^ Cjjj!^ >Aj <gIobin 

Fatiqe uulUI 

(jr>i^ n j1 <jlaJLuiYt ^ <IukAJI ^JSjUi jj^l ±>jXs^ ^ujmj V J^^I^Jftj (jljf^l 

alfi- .-aIII »-jJlij ^ <Jxa JjXs^ I ■ A ^ ^ r> oLfjoIl JJ Jl UlL oLcL-u ^-*-aJ 

^ fl . ^1 1 o^l . A r J^w ill wJA-Ul iJUi^ jjk.] JaLc 6jI . JJj-jJI SjLj} 
iLoLc j-J:JI j-*jf3 Y*20 3>ii Sjlj-zJl ^ijL^jj ^ j^jL^i ^^^20 ^j ajlj-=Jl oLa^jj 

JLala.l jlj j^^j^aiSU oiLAaJI I4J J-QjaJi JU5VI ojIj Lolii »_jJl111 I jJ>a 
^JI. r^Vn ..L ^jlLuA] jJI Uj ojii ^ c^>?^ y^J*^' 

M . <Cj VI ^j^J ^^i^l j^^LaJlj Cj^ « Aill ^jlS-oj <^jl >J^I f^*-^ i> 

(jt LAiI j^j j3j .oiLAsJl 1^ J^L-aa. ^ U j^j iSUJI ^> l4li>iJ cjiLAxll jUxU-lj 

J J M i il frtUriV <^l^ j^i. oLa^^ixLI lioUu^i .-. M j^VI jIju jjij 

J ^ ■ " I j^j '^ j^ "^J it> ^Ijj u'jii-^' 



oMiiiJI W*.j]j^ :^tpi J^t J26 




Cardiovascular system ^^^t ^Lc^l jl^l 

•The Circulatory system ^jljjdJlji^ ji 
♦Transport system j3U}1jl^^tj) 

Cfll^l JM-i. j^jJI ^1268 ^Lt jla tj.n \\]\ ^\ ^^JJ^\ ■- n;UH * ft . o j oil 

.^1553 JSjU ^LJI liA j^^^jxii (^jjj 

Sj ^Vl ^ 4 MM ^iJI JI Jl <j^jVI f-^-^l 

4> -^n aL^\ ^ Blood capillaries ii^jll cil jjjuiJI jLiiSl j«J ^^1661 ^klr. 

.Malpighi ,^^U jJLsJI JJ 

I Closed circulatory system ^^lill ubi^UI^ 
'i>^j ^Lr-jU ^^^1 y-i Uj-tj-i: ^ jUhsJI liA ^ i^^^l <j^JI <^jVI J*^ 

^1 Valves -t . -^1 1 S"-.-'^' <j'->-H- Peristalsis 

.la^ j^lj ftlajL jfAM JcLluj 



TO PULMONARY 
(or Lesser) 
CIRCULATION 




TO SYSTEMIC 

(or Greater) 
CIRCULATION 



CAPILLARY BED - TRUNK, 
LOWtR LLMBS 




s Open circulatory system rj^IHl ul^ 

Si- ^jxsJI 

oljo^l iJLaJI Lacunae cj\ jl 4j>liJI t5LH-=^ y^' nuses 

■ l<|.uii LliUJI iuitl j>...^ll ^> ^Jl "if s j^VI 

.^|jiyUJjl<jiLjVl-2 

.^^liiJl JAoUl ^ 141. SjliLu-iU iitill ji^-aJl V-"^ 1*^1 

^li 3U Ju ^1. o-J^b cjLiJi Jl -2 

t Heart t-ddll 




(l2-5)<Ji;JS^ 



.(12-5^jJ^) 
^jX\ ^jJl ^Ji^ j-e^' ♦>?Jl * 




oL^I wJ5 u-aTcLi . l^jiLAr. ^^iSi (j-=JSi]l U^f^U (jV Myogenic Hearts 

I oxygenated btood deoxygenafed | 

to body ^^^^^ ^0 lun^a 




(hj2-5)|a;J5Ll 

^jxjJij Uaj Auricle j\ Atrium Uj^j Atria jjLujVI * 
. j-^i J i j Ventricles o^fM' * 

■j^l .U:1 Jl (C02 ^ .^.Jlill^ SjVL jjJlU) <i-Su 
j1 King crab ^jlL^ ^ LaS <Nenrogenic Hearts Lilll i^^^ 

.Limulus 



rtrfi *wn arms) 



•^|tr^ (also bO0Cl«v\3O 

ari«rv to anna) 




IM*indli9i 



Sympathetic ^^j^l ^^iaJJI * 

.dpj ^c^/*-^ '^''^j:^^ 

Par- ^ J >JI J jh't J J ^ — a^-lll * 
j_-5j asympathetic 

.Vagal syncope <a^lill 5xiiJI 

Lm. /i'j (jnlfl V* J Pump 
^Uki:L j-»jVI ^^L-^ 



(l3 -5){ajji^ * " * ' " - " Vf 

: J 1 3 - 5 J^) oUU^I ^ 

(5jJI CflfiJI o^' Atria - ventricular ^^ijUJl ijijjVI oUU^l 

-c^ jJl ^Vl > JS SjI ^ yill Semilunar valves <J^ oUU-Jlj 

ilili ^ Right Atria - Ventricular valve ^>eVI - ef^^"" j^L^I wiTCu 

Tricuspied valve oilill ^.U^L ^iji cUiJ 




blood mov«& 
toward 




blood 
fill* back 



vatv* 
It 

cloaad 



no 

pressure 

from 

musctas 




mm 



I^Ua V>^J ^uA23\ *LUUuilt 



Left Atria- ventricular valve ^Vl -^jVI jlLu^I Ul 
.Mitral valve ^lill jlU^I jI Bicuspid valve j^li^l ^^lill ^.U^L ^y^^J^ 




JLpJL dU^Jllj <j^l <jLii ^1 J i t ^1 1 ^ jijUUa-cJI oUUk 
^^Ul ^U.hII ^ ^ ?jl.Af c^j^Vl ^Ij Chordae tendinae 

.Papillary muscles aauUI oiL-^^l 
^ijiil j^LL-^l cjUU J>^j ^ ^ ? ■ . .HI j:,iLukjJlj 5iP^I JL^I lU^j 6^ 




^^1 Aorta j4jVI l> f^-^' 5>?j <:Jil^ < i JJi cjUUwJI LLtj U1 

^Vl cjIaJI ^1 Pulmonary Artery (^jJI Oli>-*iJI t> ^i-^j -j-^VI d^M' 



; > . Conducting system uaari^j^ 



Origin & conduction »_Jill Jliiilj *uli* 
.Beat wJlU Rhythmic contractions 4^11>VI oL^ei^Ui ^^.a^ 

t^Ai Right atrium (jjjVI ^ Sji^-aJJLl ^ ■> i^'>Vl (> <JiS cK^' ^-^-h 
J 1 4 - 5 jv5j JSLi) S - A node >jij Sino - Atrial node iu^jVI 4^«*jSJI 4ji«JL 

5j>aJU iJ^At ijLill j> u^TOy vJill ^ Pacemaker ^Je^\ ^Jii» ^ S.ijUH 

.Pacemaker potential ^Jkill jfa^ li* 

Both ^jVl jjljjo. JiU if-jVI ?j...j<:il 1> (j^^l i^j^ 

SHijV) SiLJl j^VI yjkJI ^1 ojljll 5a>^l Lj^VI c^* u^l Atria 

.A - V node If) >ji> Atrio - ventricular node 5j1»LJI 

6j>i^| jLJVI Cj^ <*>^ djuikJ! C« J-»li^l j'-^' Lf^! »iA <> 

: ^ i^uujj Bundle of His <x>. (j^>-^ ^1 

.Right Ventricul branch ^^fV) ,^^\ ^>JI -1 

.Left Ventricul branch ,^VI ,J>^^ 

.Superior branch ^^^l -3 




.Purkinje fibers ^yx's ^ jUi 

soIjlII 4> ^KAill (j-^l <^>* t^>M^ .<J-A«Jl ^UVl ?j«r»f1 ^ ^le^i 
ia.j^ iulS lo'iflj..! j3 j^^S: ^^1 dju ^1 LoS S - A node ikujVI 

(-) Systole ((j/^lo'iil) ^^LJLiVI ^Lil Depolarization ^lUg " m>VI Jljj ^ <^j^ 
.(+) Diastole LL-uiVl .^Lii Repolarization wjlkSi^VI Sj^ 



Sino - atrial / 
node ^ 



Right 
atrium 




Left atrium 

Atrio • ventricular 
node 



Interventricular 
septum 

Purkinje fibres 



Right ventricle 




(o4-5)(*JjJs^ 



(E.C/G) Electrbcardibgram ^b>^ 

.Galvanometer ji^jiUJlJI jl**. Jl» ^^L,^! 

M oUiSJI icuj, (5- 5 Jl^) =JI Jfe-^l v^'' ir^^ * 

jUlj g^ijiiL. j1 Lead II j' t*^' t'j^^ •^^'^ ^ slt^lji^l^ 

Einthovcn Triangle j> Lead III i^^l 

. >VI ^> oMie >VI ^1 



(5- 5)^jjsLa 



Placing of electrodes 



Electrode on right 
arm (RA) || 



. Electrodes on 
chest in each of 6 
different positions 




Electrode on left 
arm (LA) 



Electrode on left 
foot (LF) 



-Electrocardiograph ^Ij^I wJiJI ^t.:.- I ja. t/^L^ 



L^yj . a :^j^UJt J^i^iJJI J38 j 



lUL* ^1 ji^i \c ^ jjScJ\ -i 

. il:U ^1 3^12 VjS Ul^ jL-uJI 

.^L^l ^1 'njU^' jU^ ^ -i^j^y "Amplifier' 

Jl*:) -iijJLjjVl ^ Depolarization >y.lU8 •; ...VI Jljy ? j'« r Jl«j : P ■ 

yiUiiVI JL*:) ^ Depolarization ^ikii^Vl Jlj^ Jl^j : QRS ^.>« ■ 

LL-^VI JL.:) :^J>J1 Repolarization ^lkiJ_^VI Ij-c Ji^j : T l^j-^ m 
QRS uJi-l ^ ^ ^jVI LL-eiVI U1 .(jiJ»^H 

) ^ti^' J jj^'U JLLliV f.jiUI j>.3l! ^ P J R :j- U 

Ci^jVl > ^U^lj^l <L->^l Lj^VI wii ^ P-R Jbl» SjLO : ^ 

. Heart block ^1 .^^l ^1 




Eledrocardiogrtm (ECG) 



MIMwcondt 



(6-5)(ajjsLi 
.^^a^ ^W^t (^ijiV^tt .UjUk'jt 



,r»VI ^l^Vl ^ 0.06 jji t^iJI J QRS jia 3j1ojJI S jlill JL^ SjL^ U 



^ <Ua.>« <la^ ^^^^ oUaAl^VI ^La. ^ >oS ^V'" uJiil 

llflj .<JLwu .^lUfl- ...Vl Jl jitj . JSJ) <LAjJ ^jUJI jtLJI 

M i l l ^jifiVI IxaJI j_j_fi ^ V^>^ C-W-J-o 3 u-« ^' jj^ll JajkajJI ^l-^ii 

LUs.lj Q-T otLiJl J S-T <LiJlj .P-R5jL^|j QRS L^j T. R. P. cU^l 

.<ul5 0.11 l^jj-j ^ 3 j> J51 l^xLBjl J .ULm ^ aVR 

t^jJl c^j\\ QRS ^ jL\ J\Pl^jl.\ ^lHj : P-R <iLJLl -2 

0.12 

- 0.20 



.iull 0.08-0.04 
0.02 - 0.01 ^ L^j^ wJLu . Q 

^jl£. ^y^j T <j1jj S (^ISjj <QRS ^ S j-*iU-o J^Cj : S-T isiLiJI -4 

.Ischaemia <L^ tJJj ^Vl 

■ .ILq': ■ ..Vt 5jj£. : T ~5 

. I, II, V3, V4, V5, V6 ^ <^>- * 

.aVR ^ iAL^ * 

.aVI, aVF, Vl, V2, III olk5VI ^ * 

t> ojIj I jU <^ wil^ ^ jJ- 10 ^> jd. 5 U:t J U-iiU:^! t^eeJ * 

...Jill <LAc c^Ljil^l JJj cUIi 

. j^lj ^ -^-^^l i J (^^Jlll CilSj JjJtA 1 ^ ^itijj 

.^Jlll <LAc ^Ltl^l Jol^ 

: *j JuSU^I > J^l^l Cili dllA 




: Standard Leads (a^uiJi) s jjUtt oikSVl -1 

JiLL ^ %90 - 80 ixi-uij Qjsfc.i^ MO Jj-L-^a^l (3^^ : ifili 

: (1 7 - 5 ioli ,^UaSVl dJU 5*lj5 

'C5^' njJI ^LlaJIj igll ^l^pJI J''^ I-' "III 




:<^LiJl J42 : 




ECG leads 





Limb Icasd 




Chest leasd 


Name 


Electrodes used 


Nanie 


Electrodes used 


I 


RA + LA 


Vl 


1 + reference 


II 


RA + LF 


V2 


2 + reference 


III 


LA + LF 


V3 


3 + reference 




LA + reference 


V4 


4 + reference 




RA + reference 


V5 


5 + reference 


aVp 


LF + reference 


V6 


6 + reference 



.Uj u ^'}\ yii^ai 7 - 5) 



Pre- ^1 J>-^ ^LLiVI -2 
y ftj : cordial Leads 

UjXC ^wJalll 4jjL:^1 

Cruix^t^l i^LJLl ^ VI 
. V4, V2 ctf <iL-l» ^ V3 



. V4 iJ^^Lm ^Jl^ V6, V5 

J> MM a J— aVR, aVL, aVF ^yaj ..^^1 aV^lkSl -3 




VI 



V2 



V3 



V4 



) — r- 1 ] 

VI &V2Show large S-Uave. I 




Intemediate lead Show equal R - wave 



i:e: V4 



& S' wave 



V5 & V6 show large 
R.wave 




aVF 



1- al ihe right margin of ihc slcmum in ihc fourth iniercostal space 

2- at ihc margin of the sternum in the founh intercostal spaee 

3- midway between positions 2 and 4 

4- at the left nnidclavicular line in ihc fifth intercostal space 

5- at the l«ft anterior axillaiy line and at the same level as position 4 

6- at the kft midaxillaiy line and at the same tcvcl as position 4 



(8-5)^jjs:^ 

lU}Jut^\ i^lUyi JUjkLyiU Y*aM .U^UJ^-j JULllj jJLi^t i^iiall 



Cardiac Cycle aoulS^ISj^dll 

LiAul] J£lJ\ ^Jii^ '-^ajj 

.54:15 0.1 Auricular Diastole ^^jVI isLuiiVI 

>(jil(uj .»Lsj^l ftJjjVl 51a^l jj j>..i 7 II t>k Jjt^l ^JL» (>wVI ijijVI 

^ J*_»j ^1 Sj_iJlj (Isipjll oe^dA^H .Ijj CjfZl CjJ> JjI jll ^alL J— jVI (jjjVI 

: J Sjji^VI Jib UuAJl ^ JSI Cc^jVI JiLJai^l 
.LL-4iVl CjyfjVl jljoa. ♦li^jl -1 

.l^^ljOaJ Ci^L^I i^ijl <^ri^ SjjjVl Ut.A ^Uljl -2 

Auricular jj^USiVI : Ujxj .jo^^iJI LilAfc JJij <L:J1 j\ (^'>>* 

: ^ c«jVI J^Ij Ui.All jJl: 0.1 J.,ii«e) systole 

.^Vl oeiVI ^ J^ij jJ* 8 - 7 ^l^j * 
.(luli 0.2 jji- - ■■_■) Ventricular Diastole ^^nU.II LLa^'il : ..LiVI 6iA ^ 

.CjujLJI c^i^jVI ,> f.ji\ J>i.Jj Atrio - ventricular valves i^JoJ\ 
02 j ji- - ■■_> ) Ventricular systole ^J^^\ ^^UiVI: iJa^ dlj jxij 



: 6 ^ ^ Jl ^jlii Semilunar Valves 
.j^jjJ^ 120 4^Ut.All^^ ^VJ ijli>iJt t^l^Vlc^kJlt>* 
m3^J Ui < All vtij^ C$L^^' cj^l Cy^*^^ C^^^l c^* ^ 

^1 1 n (j Jax^usJI ft a il ^1 (^JJJ (5 jil ial ni n*^l ^UjJaJl (^UJLiVI JJU 

.Cardiac Cycle i^JSlI S JL ^jl ^1 aIa 
jj^j jkjx 4> j»^ju j^j^^s'l ^j-=Jiill j\ ij ^\ cj^:uyi\ 0^ f'^i t^je * 

^^LiJI ^^1^ C^i^l CfiJjVl ^ Jl JUju'^ <^U'^I i^jUil ^i-^A -2 

: Lejb ^^Ijj^ciid wJiJI lP'^ 
^> J^LI oj-^l liA jj^ySLi : Firt or systolic sound ^^L-Liilil j\ j:^>-^I -1 



Ventricular ^1^' u^Lii*^' •^'^l ^ L^>Uul AaliLJI - iuajVl oUU .nil 

.Cj^lJaJI jIjiaVI aJj^j systole 

.(wj J 1 9 - 5 J^) Murmur i^JjJL gjLlI 

4^ ^jUJI jIjIaVI -Uix-ij : Second or diastolic sound J^^L^VI jl ^jjllll -2 
"Ventricular di- LUuuiVI J jn^l ^ ipiU:! IJiU c^UU^I 
."Lubb-Dup" c^OkiUI ^i. ^ '^il ."Dup" ikiUI astole" 
^Ul jjLuuiiU iijdfljl ^ 6^ 72 jjJI^ oL-ooiJI jjL£. ^-L3j .5jJi ^jla jUCj 

Blood Ihressure |^JL)lhi&A«^ 

^"^I ^Ij ^iiW^I Cti^ JibUL^l : 5^1 iiilL 

u«Li5 jl^ Brachial artery uLj^ill oL-i^V* -la*-^' u-^i 

..n jUII <f.U^j Pressur cuff ki^l <> Sphygmomanometer Ijl^I 
J^) ji^^U .bulb iiLlk^ <L-i>^ ^> t>U^ Stethoscope 




C 











Longer 
softer 






shorter 








sharper 


lower Pitch 








higher Pitch 



Systole Diastole 



(l9-5),*ajjsLi 
.(B) 4^L>^i ^1 .IaxL^j (C» A) i::»i>^vi 




i-ui yJ) i^jjj -GLi ijJI tjL>-iJI ,^ ;> ^1 Uii .All I Ia jjV 1^ * 

Liii-o jl^ jj! Jju i<ai II J,L»j^l ^ jkjJI jjjM JLu Cij^ t*-^ J- "'' ■ "J 

^1 ^ ' ■ <kjbut ^ Korotkoff sound c<>^ ^^ i . <.»ej 

Systolic ^UiVI Ul-^I jij^jiUI ^ 1^ t^iJI l--iJI Jl*. c\±^\ 

.Pressure 

.Diastolic Pressure ^^L-uiVI Ki . Al l ^ liAj ijiUi 5jt>i-ou ^jl VI 
^1 liA i^jji .3^3 ^ 120 ^1 t^je j-^VI ^1 u-SuJii; L.alc 

liA .Li^l j^j ^ 120 ^1 -uiUL^I ^ ^Vl J^'j f-^' t^-^ 

.SystolicPressure ,j^U5iVI l^i l Al U 

,>i-JI Jl <lib .Ait u^«^Vji i^L^'^L Cii^ll 1^ dlj 

Ujk. .yiliijVL >b Ijo^ -Oi. <c jjll) Cju' J-^'j «^'-' ■ 




Hand pump 



Cuff pressure (mmHg) 






No sounds 


Systolic pressure 1 20 - 




Faint tapping 


100- 




Thudding sounds 
(differing in intensity) 


Diastolic pressure (UK) 80 - 




Sounds suddenly mufHed 






Sounds disappear 






No sounds 



(vlO-5)j*J;JSLS 

fMJI {ww^ yii fjM^ ISiV^^ m J»yftJ» C^aO * tj.Lill IaU^ Uk^fjj i j>Uur JSUj 



I r^LiJl J.^ Alt 150 



•Diastolic pressure ^Lu^VI ^IL lid 

.^U^VI c^ilLJI jJ^ 40 = 80 - 120 - Lx^ 

.^jJI Uai,iA,Li,ujlo ^Jfi ^^LuhOjVlj ^ lALiVtVI ;;jUii*All ^LmoJI JjjJLI U1 
. J^j 100 = 2 -r (80 + 120) = f^jJIkv^J^jl^ 



?j>*aJI Heart rate uJiJI j-oisuj : Carliac Output ^^^^1 -1 

.Volume stroke 

f-^^j 5-f£,jVI jUaSi -J jiLn : Peripheral resistance < jUj -^U i^jLill -2 

..(^j^j / < * At'i 72) jj^jlIII Jjjui 
(4ii3j / ^ 5) ^1 ^1 1 .(jSLL 70) <.^t 



[ 



.(j^ljjJo 100) . 



Vasoconstriction (^Li^lj Vasodilataion ^ j^uju ^JI Ut.A 1^ UjlLSt 

,f.LJI Jl Ui..^ j^UiLSl ^^UlLj Cill^^l 

Blood viscosity ^<J^l3L>j>J 

j_^U_aJl j^LllLj jkJl ^ ^^j^iJl t>=»LLaJl ^J^JJ .till ^Jt ^jL-a*^! u-^-^ 
Polycythemia oUjSJI LjJ ^ La£ oL^UI joh jLjjI J\ .Jr.t ^All 

.^jJI izJuJ. g^LiSj) aijSj iUj:^ g^LSjl ^1 

j^lj ^jVl ^1 Venae Cavae i^U^I 5j jjVl ^ ^L^I j (j^Sj 

^1 ijjui Jl jilio ^>A^ <JUI <aLlJ.I ^ ^Jl jjLj^ 5xj^ ou-iIjS 

















2^ 160.000 




133 


2jj. 600 


5 jn^ll tjjjVI 



. j^jVI 4Jt ^ J2l 400 ^ oI jfuill ^ jwoll jLj^ <£.^ Jjl . j^SU 

Nervous control 2UaA^I3>Iax^ 

.5^VI jk^l ^^Ij^K iitiil ^j^l ciUiollI 

^Ay!! <£;.^ ^ jyp Sympathetic fibers iij>ll .JUVI --1 

.^>^t s^j JLiii ^1 Parasympathetic fibers j^ki ^UVI -2 

^ ^LJbUi^l jxiJIj .JlJ!>U jjL^I c^:^ J^jlj:^ -l^'i 
iSUJI JUlVI j1 .Lfil .<5Jj / 72 ^ L>5 ^1 ^ o^^i 

5 jijiJl ^ Uii. ^ jJl Accelerator nerve Jc^l v "^^" t> >^ * * 



ijjjJI i-iLJVIj -^^^f o^J Inferior cervical ganglion ^^U Mill a 

j^^LllI Cj} 1^ I'll J^k^ ?jjJLt jju i-iLJl JiLk jJb : ^ 

i^jVI ■■■j<:il SoSaJI Cfr^jiVL <j-»-u^j S J*-a^j Vagi (Vagus) 

.(A - V node) IluLJI i»LjVI Saixll j (S - A node) 

.cjljjt..t.ll lj£. 4j^aJI 4f£jVI jjAa. i-iUVI jjjj * 

>,i^>,.»'i iu^ JJJJI ^i-J 4j>-oall <:^£-JVl ^ Sjir.'i'^n ^ LjjJI ^UVI U * 

jjJc Sympathetic vasoconstricter fibers < .A^Ujl i^iL^^I ^LJVI liiUJi * 

allaJI 4j>ajJ) jjAlIi (jJjW yA^] JIj j^Ljikil JjLu ^ ^ -<*ll ^ 

Regulation of blood pressure f^JJI 

(VMC) Vasomotor ^j^l j^^l Jj^i^l g. Li^l o^j^ * 

.center 

ub^ -^LJ'^I <aA.*^l ol^LuVI ^ jlj^L ^1 liA iuuj * 

. Ljji jjjlll ^j-a ixuua ^I^V 
I d'tl lit, 4 ju J ft ijibJij lUI^>*J <^<iijfc1l i_iLJVl J * ^ '-^ 

02S:>I j> SjjL^I ^AJu^ajJI oljUuVl J-XC jJfi^ 




i::XjJLLuA\ <la..i .tl^ jkoJI ^ O2 J CO2 JS 4 i i I j 1 ■ oj-^ j-^j^' j^^^ * iULo^ 
(j^Uik^l J jkjl ^ CO2 ij-L^ ^UnjU .(Cry^ ^1 J .-JiJl Chemoreceptors iijU^I 

.Reflexes oL-tSxiVI 5ku«l ^ ^ ^^x^jll ^ ^^tUI U * 

|Jj Jl^) Carotid sinus or body ^1 1 ...11 ^ .n-^il jl o-j^Ij Aortic arch <5^VI 

^1 ..ill ^Lj^^-JJI ^1 d J*; .7.11 ^1 t «,.ill jLj-iUl ^jJ:; jIc ^\ } ..i l l j^ . n ^^i i 



Internal carotid anery 

External carotid artery 

Thyroid arteries 
Common carotid anery • 

Right subclavicn artery 



Left subclavian artery 

Aortkarch 




Location of baroreceptors 



(lll-5)^jjsLi 



Sympathetic 



Parasynpathetic 



Cardiovascular control 
centres (hypothalamus, 
medulla oblongata) 



Arterioles 



Heart 



Arterial 
baroreceptors 



1 l^eripheral | ^ 


Cardiac 




\ resistance | A 


output 





Arterial blood 
pressure 



wiLJVI 6ju^ Baroreceptors ?j ^ .A^l c.LJi^l l; .xw ^UiJ JjJLjI jlic 

^^IajuJI i^m-^l lj t>ft JS tjlj^ (ji Jj* iAII JJaIJI ?->jVi <xm4^I iritll 

^LilLj ( jj^qJs: Ufit ^t) oLIjj^I 5J5 ^1 Ajijjj ^ ill J Inhibition Ui > S 

.Al l ^^fl'^^'J 

yS^l ^U^l ^£^1 ^ Ji^ ^ Jl iu_^ Loalfc 1,^1 

Cardiac ^1 VMC ^ ^1 ^^U^l jS^I ^ o-jilb J?oe 

iij-- SjLj ■ ,ii Cardiac acceletory center «- ^ ^jJli* ^^iJI center 

<i5 .^u^ Cardiac Inhibitory 1^ <»J>JI ' - t3e> j> 

<^ oS^I yij .Vagus nerve Olill Ji* Lj^I ^ ^U^VI j> 

^Ut^l ^ ^ Sh'^ oljUjI L^l -y^U^l j^-^lj t^^V! ^>iil t> 



j-tL^ i^iJI J jL--yi 5jL3 ^jji L** Ja^l ^1 LLi: SjLt, 

Blood ^all 

iiL^ jit jijii > < tr; ^ ^ij^i f.jJi > Jij^j .sj^j-t iii>-»>*j 
^>J| J <jL--iVi > f^^i ^1 1 CO: y J>J» ^ 

Lo^iUI ^liuj^ ^ ^-i. ,„•. > %90 .U1 JiAy (9t55) UjXJl -1 

.:5La.>u^UJ1j c^Jjo-^lj Plasma Proteins 

.^L^Vlj SjUkil j^L^Vlj oUj-^! ^filjj ^-lii- ^l^J^ * 
Fe, I. HC03. K. Ca, CI. Na '^u^ V jl « * 
COi. 02 iljU* 

•J - -'j .IjyJiS. J JJ» -2 

ji.t Jit ^1 aJili UjXJl > Jii' '^■^^ J^j j^^l Lj^Liw -3 





;57 .l^Vi ^itjjtit 



^fi- JS ^ ^1 9 - 5^00 Jl^j W. B. Cs L.^ -1 

.(12 - 5 JS-i) Ijjjr;.!! J 4jj>J1 jI - 

^ J^j i^lj 3jJ« JS ^ j4>^6.4 - 4.2 Jl^j R. B. Cs ^.Jl LiU. 

Platelets or Thrombocytes 4j^JI ^1 ^sVI 
. j^lj JS ^ ^1 500 - 250 JS-ii, * 

: Plasma Proteins Uj^l oiluji^ 

•L«jiU! ^ ^ %8 - 6 JS-iJ * 

Serum albumin ^^L-** Cs-*^' 
%5 - 4 * 

Serum Globulin ^^i^eu» cs-ljf^^ ~'r' 
%3 - 2.7 -CL-i * 

a Globulin c^j^^ UJI -1 
.ol jjjjIlJIj jjjJll J Bilirubin (:J^J>JL>^V^' ij^ 
^ Cu u-L^'j Fe j^j^i P Globulin :^J>^jK Ui-u -2 

.iclillj SjL^I 55iU <jj 0 Globulin c^ijuj!^ UlS -3 
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Fibrinogen ca^^ ^^IjjjjUII 
.jkjll iiLiLC ^ ^1 Fibrin uj^UII tjjjSll c^jjj^ * 






i i 



(r»4 blood e*H«) 



thfom&ocyitft 




T 

prOCOtIM « 



feAtopM •otmopfNl A«iitropiiil mMMyfo 



4«i>kocytffi 



ioukocyfoa 



(12-S)^jjt4 
•Wijsa jU-iVi 4^ f Ji» "lijs- 



^30-25 (jJI>a^ jSL Osmotic pressure l^jj^jji iUi tr> Loj^LjJI ol^ji^ji^ - -^'^ ^ 

Body*s A xf> n« Jil j^jl jjj Blood Volume ^ Jl ^^^i^ ^ < n|j o ^ybj * 

.fluid balance 

.^^^jLiAll Uu^ jl ^ ^jjji^^j Viscosity ^Jl 5^j3l j>t ^jtV^ * 

^ ^Vi^J Lai . AjiJI ^ ^fj^ >*i^^'j >f^^' jklaJUo ^ Aa a ; ^ 

UL«. 24 JS ^ 55 

'.Electrophoresis i-iSLj^SJI l <k«*l U^liLJl olipj^j J-a^ ol^'^le * 
olj t^V Anode .. iUSJI aLs^U ^jIuj^I olx*>aJI jW-?' ^-iji 

W^'jj' L>:eLiij LoJM-lII olipjjj ^ 4 flh ^ U wIjL1j3^1 i-x-JL-ui i^jj 1 ^.V * 

, J^IUI L^^liill s joii c^U^jjftj Thyroxin jIa^jjjI^' 

oL^l jl 4x.Uil jifi Hypoproteinemia ^^qmm U^liUI c^lijij^ ^jSjS * 

.Nephritis 



Blood Groups ^JJI^xalM ji JjiL^ 

Blood agglutinate ^jiL; ^^jjj j-S ^J"; ...II ^1 ^^^kjiil ^ xic j^LLiil 

.{JiAJlJI ^ j ' • ' ^ iJjhAjlj jrt^kll Cil^j^t Jt ^JJ 

La SjjJL-aJI <j^alt ciljjt .till jIx^mjI (^Jjf jS ^ ^jJI ciIjjS jLufalll jjl ^ 

.Kidney failure 5J1!I Jkc ^^t ^jj^j 5.^1 i^^Ji^ ^.Jl 

jl jLil ii^ ^jll JlL-ai ^^yt^A Landstiner jl*lL«,jiV jJUl JijI Uajuj * 

Jl ^>uL^ ^ agglutinogens oli>Ul cgil j^j ^^jx 

: oU dJj (B jA oI^Ammo L^i ^^j) B j a JlLl ylllj 

.A jxJI ^J\jyu A ol:»^l 
.B f^JI B oU^ll^lj 

AB A J B csx.jl]l t> oliJ^UIj 

.0 t> j^JI ?lj.r.o Jl jf-ili Ca^-^JI t> oUjJIl j^j j*.^ U 
oli^l ^jSju JiL^I ftOA UjiL J j.t.vr>i Ab SjL^I ^.U^VI U * 

(13 . 5 J^)Jjl^lj U^l J>i U iilliai JlL^l JSi uS-^j * 





Universal 




Universal 
Recipient 



A : ABO system 



B : Distribution of blood groups in dilTerent populations 


Blood 


UK 


Japan 


Indian 


Yemen 


Spain 


group 






abb) 


Rhesus positive 


83% 


98% 


90% 


90% 


69% 


Rhesus negative 


17% 


2% 


10% 


10% 


31% 


O 


47% 


31% 


31% 


50% 


57% 


A 


42% 


38% 


24% 


37% 


42% 


B 


9% 


22% 


35% 


10% 


1% 


AB 


3% 


9% 


9% 


3% 


0% 



C: Bloods grouped according to the ABO system that can (V^ and cannot (x) be safely 
transferred. 



Donor's blood 



Recipient's blood group 



Group 



Antigens 
present (Ag) 



Antibodies 
present (Ag) 



AB 



B 



O 



A 
AB 
B 
O 



A Anti'B (b) / 

A3 _ (.) X 

B Anti-A (a) X 

Ami-A, Anli-B (a,b) ^ 



/ 
/ 
/ 
/ 



X 
X 

/ 
/ 



X 
X 
X 

/ 



(I3-S)(*ijjsLi 

AB03L4*.j^jJt jSUii: A 
.l^lliJLt w>jull1 ^ ^1 JiU^ jLlI^t Jjj3. : B 



(jJlj^ 6 j^;-aJ1 aift ^2^^ Rhesus monkey tj.M.>jj 5 j t>» 

^> %85 ^_jJI>::^ JuiUJl 11a oLo^ljjll oj^l . J^LjlII Ujj^ %88 

jk^i (%15) Lot .Rh positive <£.j-o^ ^.^Ac. JlLlj joiJl 

.Rh negative ^^Lk^JI f^^uLo^l <ilja-\a ^^^jjlr. ^J^lajj J^lxll 11a *ji>9o ^jsll^j 

V?\>^ ^ J g ^ ^ol <^ jju jju (anti-D) D uto 4^01-^ ^ uj^ l^^^^^^^I 

Rh- f^yjjLuaji\ ^LuM ^\ Rh+ j^^uLi-u^l pri^ it> jkjll JSj iJL=k 

Sj-o Ji: ^1 J>*-a*a. ale Jl ji^M:; ^ JajG D c>I j . ai Jjj 

lU^ J^j ^j^Ia Lftjjic La j^^^ lli JaLJI 11a SaaaI U1 . JiSloJI iiilS 

<jLil^ Ja-wj l^ljla. jjtjSL* ^jLi^ ^ aIa Jla ^\ ^ IjjLLll ..j-l^ t>^^ 
t> L^Lxi. JiLL d^jUrl ^Vl ilL=^ ^^^^ ^jJI^ 

ilLa. ^ uilj CiJ^j •'-^'^ cajjSi jJ D cjI j > a " ^ 0!-^ o*^^-^' ^T^J^ 
JiU ^> ^ ^1 D Cil j-AlxJL ^ji-oj ..^^..x-ijjjl JLiLV SjVjJIj J^I 

j-^l j i M. <i ^ J^t-M (Placenta) JMJ^ ca^I f j J! f J 

.Icterus gravis neonatorum (sSiji\ 4i»L^1 lj^^^^j 

JJii SjV jJI j> LcU- 72 JiU. jL^I ^lill cgJ^e^l c> i^j^ |-VI .ILi^l 




I V A ^ ^ ^^^^^ Clotting of blood (Coagulation) ja^JllilalM 

fibrinogen cs^jii^UJI Uj^I oliuj^ iS^\ J>" f^^^ 

<UiaJI (jJ^J Jl L^UJI ^j.n i^jUl , .n Lyj ^ II ^ (jJ^ fibrin (jJ^li 

^ill serum Jx^l ^^-^ j^^j lt^^^-'^j . 1 ^^^^1 <j-«ii!j iij-a LljJl ^^^i clot 

Blood clot- jijJI Liaj; ^jUr ^ jj^^iJllI lla .^^jJI *r*^-^ (5-^' 

. L^Jniij j^j^l |i.JI LjiLL ^ \i <-3iU. agglutination oj^l Sf^J ^^"8 

Mo- jjjl jJUl IfliiAj ^1 ifljjjiil *^iuL^ J^l ^ <iil5 jijl UU' jLijiiJj 

.{14-5 flj Jlu.) 1904 rawitz 

SL-oI j>^>6 ^j) Thromboplastin cr^!iL»>j^ jjJI : ^^jV) il^^l 

.(<a-i-*ijVl ^ia^Xj 5j^jJI (J^I^VI jjuSaj [aSuC ^jJ' iSJ^ 

JiJ Jolt 13 ^ iiiLui^l Blood factors 5jj-oj JaI ^ jj^j Uilj iiii S 




A: 



Intrinsic System 
(Contact with abnormal surface) 



Blood thromboplastin 
XII >XI 




Vlll 



III — > VII 



C : Coagulation factors 


Factor 


Other names commonly used 


I 


Fibrinogen 


II 


Prothrombin 


III 


Thromboplastin (tissue factor) 


IV 


Calcium ions 


V 


Labile factor 


VI 


Not found 


VII 


Stable factor 


VIII 


Antihaemophtlic globulin (AHG) 


IX 


Christmas factor 


X 


Stuart-prower factor 


XI 


Thromboplastine (plasma factor) 


XII 


Hageman factor 


XIII 


fibrin-stabilising factor 



Tissue thromboplastin 



Prothrombin 



Y Thromboplastine (III) 
Ca++(IV) 
> 



Thrombin 



B; 



Extrinsic System 

(Tissue damage ) 



Y 

iFibrinogenl 
I 



I Fibrin H 
XIII 



( 14-5) 1*4; JtA 




E 

y t ^l * ; E ^pSJlt <jUc : D 

Anticoagulant c^LmT 1 ljI jUla 



uiaJl ^> Thrombosis Jl 6 J^*" -jj : Heparin uejljff" 

•f^' t> ii^Jt 6 jlLlI (> Jr^rt.Mjj Warfarin ^jj^jb "2 

o "^^ <> <>>>«J f^*^' Jfttl...j3 : Sodium citrate ^jjjju^-aJI oIjj-^ -3 

. -..j^llJU <kL:jl ^y. ^Jl c>liic- jii: oi ^>eiUI J^ai^j : EDTA -4 
L^Lj^l oliLJ^ Joi' M.-j : Fluoride & Oxalate oVI^^VI j ^1^' -5 

. ..... ^ Jasuj ^Jl o^J 

Fetal Circulation CX^^<^^'^^^^^ 



u^jjjjt jL^^ W-^^j 1 " j->.rt-AJt 166 i 



]aiL <J^^ dJjSj SjV^I Jjj5 <j-aL^ <iaj^|jj ^Vl ^ CA^^' ^^iftnjj (5-^-*-^ ^ 

. JasJI d jli ^jiJ*^ J ^Vl ^ ^jjSii Placenta <juJJ.\ <Ll^)jj 

Umbilical vein Jj^t JX^ l^-^I t^l j < ^ j m.H ^ <^J\ Sj-«_-iJI 

SliiJI <k^l ^ ..,11 ^j^VI Jaj2jj a-^l ,^1 ^jjOJl ^^iuu ^^jij 

.Ducts Venosus 5jjL»jt>H 

.j^^^Aull tile 

.C02 JkiL, ^Jl cy> <iil^l Jl ^1 J Ct^— * 

Umbilical ar- 3ij_«JI c^l^' 6- cjl> n-^J^^ Ji^ f^^ 4h; * 

JLm) Umbilicus or Navel Sj-uJI ? aU'm ^ Ct^^ ^ ? J^>^ c^'^' teries 

.(15-5 

Hypogastric Arteries <JliJI Cjul ,>-iJL» ^:.!^i9Jt 6^ c^f'^' * 
<2ki« 4^.AA \ (jj;_>--JI J^aJI Umbilical vein (p—JI Jaj^jJI ^ * 

.Portalvein 

SjjjjjJI SlISJL .Ji jjG ft__ ;j 5Ll5 Uii; I j^j ^Ltj (jJI j>->iJI t> t^-^ s> 
•Inferior vena cava ^ii^l Jtj^i\ Jl (-^1 J^^ y^' Ductus Venosus 




(15.5)jJjjiJi 



^1 LaJiJl Jiijj Uj-iuj Superior vena cava i^^LJI ^>^VI JSI-*^' 
^ j^UI ^jjJl ^ 5jJ51^1 Foramen Oval -j -" ^~ ' «" JiLk ,^V) jejVI 

.Ltj j:5U. j^Vl ^1 t^^l oLj_iJ| ^1 ^Jl ^jij j^Vl y^LJI 

<lo jj, Ducts Arteriosus Snlj^-ill SUilL jju JLiAij 

Jiiij iua. Umbilical arteries 




<JjmJI (^IjjmII <Lyu»l^ 4 ft^lititi ^1 ^oll IjlA djj^i^J ^ ...fl't. 4^ J ^ji^j f^gA^I f^J^^ ^ 

5^ CjjlJI J\ i«laiJI jl jllj 02 iiU, C02 jiLi t^^LiJI JjLlll iua. 

.^Vl o^jVI Jl aij 0*. iu^ D.V ijj^l 
u^j ^ j-^Vl ^jjjVI Jl jkk*-* gJAu F. O V^-if^l J>w ^r'J— * 

^Jl cj\j^ J.^v> liJ .f^l L«-^jVI ^ ^1 <^ Jl ^li^ 

JajJI ^ ^^\J c^tJ^^ ^jj J^I jJJ -1 

Uu Lpij U.L^ SjV^I ^ ^^Vl ^ t^^' 

. Jj Jl jjLaLjJJI LjUj 

J u^Lii^l JlJt. Ji: Ujil ,^1^ <i^li SjU 5^^I jJi^ -3 

.Fossa Ovalis ^; -\^;ll S^^^ijaJlj Cajj^VI >=^LaJI 

: jj-Aj <-Li-i»^ CjVI^ iijJ:a^ 5-uIjjj^I 



jwJI ^ Uii^ ..i^^l fwjJI Blue baby ^\ jj^l SjV^I xju JiUI 

.02 ikilS ii^S J-*-c^ <iV l-aaIa JikJI (j-^iSj Jit J ^^Jll 
SUiJLl 6 jj^^^ dLlA j^^uJi I jJ ^ ^1 JLj^\ ^Lliil i^a^-pi j-*:?^' ^U>-4lJl Ji; 

c5 ill ^Jl UiLUI c^^9-AJVI jjjj <JiJ Jikll c>. i^jji sliill jiUil ^ * 

. Ijjir .rill SjL^ u^^l o^^^' ~^ 
^Lsjil l^jjiL ^1 iojlill SjLjjj jl^Vl <^ ^Vl cjLJI -2 

.(16-5 JLi) .Lymph ,_4a11L 
Cjo jI^I JjU <]iU. fj; LiLkj Jl Cj^j <ila^ waaUI J-jj * 

31,11* Jl 4^JI 4^jVI ^IjA^ J:jU U^iLJI ^ i^Lk jl^ jj^^ jlt OJJI uAl * 

.Transudation ^bili iJi >«j 

Lymph capillaries iyUi ij^jt^ <^j^ J-^VI ^ jL^! Ujj, j^JI 

.ij^l ijtjVl jLiiil ij^Vl ,>-^ oLjlfiJl 



Jljjall jL4^ L^^j :t^LkII 168 




4j^.uJI (jul^^jJull <Ja^l^ 4rti>tJl ^1 ^t^l \sA ■'Ij-^'jj ^ ■ <Aj ^ '■ ■ ^ ■ ^^/Jl^I cti (jl 

I Cfrj^l ,jJi J>»-JJ <fjl^l jI^J!.! j O2 ja-tjj CO2 J a tj'g tSjljJI JjljiJI <i;p- 
61:^11 <kui1jj Ja . ..yi cj>a.VI Jjj^Jt ^1 ^^1^ J ft "i I .i' S (^j^t S^<^J ^ 

.^Vl oejVI ^^1 dlj iua. D.V i^jijjil 

J^l ^ jij^lj 0^i>-^' 6^1i>-^' J^' -1 

.Fossa Ovalis 5i-S«iAll 6_>iaJl* >~ij*i Lfr^eJ^' C« 



|i Jl ^ Uh-^j g-^Jll ^ Jl Blue baby ^j>lJI jj^l SjV^I jju JitJI ^ i 

.02 jj-o i^il^ 5;^^ Jti^^j 'if «GV wajuj Jikll o-^j g-^J)^' 

.1^ Ut.All 5jL3 <ajjJ Cfiii^l 
.|.JI j^Uail l^ib ^1 <*jliLI SjLjj jI^-^I <=^ ^Vl ^li^ -2 
i • : , \ • ; .. ■ • Lymphatic System ^fjliiUl jitf^tf 

.(16 -5 flj JS*i) .Lymph .^AJJIj 
Ct^j JjU jjxa. ^•>...->ll LjiUj Cjs^ J^j iiUS .-UJI * 

.Transudation jt^^L <J*£. JiLi. ia—iVI 

Lymph capillaries l^Ui h^j] ^ j^vi ^ jl^l Lily ^.J) ^1 ^1 
.4i>-JI ijcjV) jLiiUl <a^VI iLjWiJt <il*- 




(i6-5)^jjJLi 



iylUJl sUiJl L^jro>.. 6^ Lf*! ->e^^ <i>li^l * 

.Right & Left Thoracic Duct 



Jij^lj j^VI joj^l JL^I 4iUo ^ (c^^l) c^J---:^l^ SijLi-Jl) Sliill joi: 

J^iJt>"-f ef^^' JdJL^' JLl^I iikl^ ^ jtlili ^^'i/x-JI ijjLLoiJI SllUI Lai 

I' lo^jpli glands or nodes ^JLailj) oiaJI 



.hilus 5_^L ^ (ijla-jj <jjUaUI ....iVI cjIi '-^''^ * 

Efferent ljjL^\ JLyUolll iutjVI ^ jjt ^Jl <iLu5il ajj^ UfJiLk ^ 

.Lymphatics 

1 0 - rt 1. 1 ^ <Jaj)jJL« f;^j!>i JUij 1-41^1.1 j jJLoj ^ji-J ■ aaaJI i>l-»J * 

<1J- Lymph Sinuses 5jjLal ^^Jl SiLJI Trabeculae 
SjU iiA. Lymph Follicles a^JLoUI cjLjj-sJL t^jUl t> 

.{kJU »1211V iSlalo olj^t 

Afferent Lymphatics 5j_,)^| ojlLftUI iicjVl JiLl iylLJll ai»JI J^-y * 

Lym- c«L«->LJJI ^ I j .t k « -. ^| ^J) u^u ^ JulJI * 

iicjVl ji^L ^ jSaJI dji. iLja. LiJJi c,Li>=JI SjU ^ t:^^ yiJI phocyte 



.^^^j^l <jj^^l iiCjVl <\\fiC. 31^1^ >=*-*^'j 

(16-5jk5j Jii Ji^V).5j j^jji; j3 jl 12 - 2^>ft Ji-MiU- Ji-i SjU ji*JI * 
Ci^j JajVI Lfl* ^Jf:^ oLcjAa^ •i9^H5 *f^>*^' cf^J ^ J* * ^^^ ^ oiL^xll 

<Skll! ^ j|j;< JJX, LaS <<-ill ^1 .rtill J 5jjItjJI SoiJIj jJlj .-Jill 

.(^j^L jiill JLuaSl <iLia)Groin <^jVI 

.Cervical nodes iiSic jSc 
.Axillary nodes 4Jajl jac ^ 
.Pectoral nodes ijjju-a jic ^1^ 
.Abdominal nodes ^ 
.Inguinal & pelvic nodes i^j^j * 
(Behind knee IS J\ Oli^ ^) Popliteal nodes 5x^13 jSr: * 

Lymph Vessels 2ujLiUJ«2Ui&jV« 

Lymph Capillaries ijjLLJJI i^^H^I <^J^^ c^jLi-U' j'-H-" * 

.<iliil I^LI+Sj iyliJll 3j>ji^I ifCjVI jtu: * 





. jlliil ^LlLiJ iiiAllI iitjVl jUkjl j> (jjiu * 
^^I'ft - jl jLVt ^ <Jkj l^yjL^ <jjt,l j-» uiAllI jilMi, M Chyli cisterna ^j-jLtSJl 

CiikS JJji>llj yiiUI t,il«JI JJjjJI jLajl iikl;. ^ (^Lilil JS Jtlil 

(17 - S J^) :!Li9U«Ulb^(>4}lu^ 

Tonsils j^l - 1 

.Adenoids or Pharyngeal Tonsils V'>*V'ji>"' 
. JliUVI ^ 5;^^ oAj nasopharyngeal ^V) ^^iliJI J jaJI ^^ ^^j 

.Palatine Tonsils 3uj^' iP' 
.jiiJl ali. Throat ^^iliJl ^UJ| 

; Ungual Tonsils iLuLJLti jpi 
<l^lj. Tonsilitis . j,L^l ^ ^| ^ 

^ VI i^l^^l cLiUJI <ku.l^ L+illjl Antibiotics <i>^l 




(17-5)j^jjii 

Spleen JLOill- 2 



.<^1 5j»il Oli ^^^laJI --ii^^^ <A^' 
Sj^l a> JUUI ^> 4iJiiJLI <i>-«J! <f*-jV! Ji^jSj .Sinusoid 

4ku,!^ l^l^lj fJu iaa. i^j^l .1 oUj^l JUkll y-a .Hilum 

.Phagocytic cells i-^l L^LkJI 

SjUJ.1 j.L^Vl oej^ JL^» fjidJ f-iJle »L^VI irt^ £,J>1-^ Jl^l 

.^1 ^LL: ^ U^l ofJ^ >^ 1^1 ^ SjU juJji; j^jii dUJSj Antibodies 




_^^Jaj *i ^joij illj J n->il <U5^aJt CjI^j^^I oiJ^^ Jl -.Ull ^jib 4alilaJI jljjVI ^ 

.f^jLll Jit ijjj^ Ifil 

Thymus iiJitjl\ »JL]I - 3 

^jjgj i^\Jui. i^o^Mj jj-uoJI ^ ._JUJI SjcLSJ ^_^\Ui1I - 1 — U jlc ^ 
-ut % t I I Sj J J *^ Cx^j -C^ ^ t!/* u>^^j Sternum ,__><ai]l .^-^'j (^/lLIjJI 4_<ij-5-o 
JjSi ^ jj-iuj 20 - 10 Ujit L^j^^ J^j (j,.^ 

Lymphopoietin Cip>i^j j Thymosin Cj ■ -j \ t' ) l ^ j> U^iiJI 

^Ll^iu^VI SoJJI .4jjU^I LLJiu ^ dJo^j ^1 

J>3Ju, UjjSII jUtVl ^^ALk: yia. n.A- LjiU £^^1 oju U SjV Jxi SjUAII 




1 



' Physiology df Respiration 



Physiology of Respiration qh^uU [M^jijutA 

.iL>Jl ^j-ii- CO2 jLiSi"^! 
•t^jUJl JjLUl oL»-iJ oljj^ >b 1^1 (rti*^ : Sj^uSJI oWji=JI * 

External Respiration : j^jLaJl (j ua't'ti l 

Internal Respiration (^Ul ^.uijail 

Cell Respiration : ^.^laJl ij»auiS\ 

.%2i ^\ ^ igs^ * W SjVi 

4. ..,-.11 ^:,U 111 .(.5>aJI tj^li: .... 0^ L*!^ u^liS O2 

(Partial Pressure) ,_,l»>aJt 5j>-=«f j'*'' <> ^f>^' 

: ^Ijj (^^I j° <^" l^jJ Jjia*- 'i'j^ 

. ^ 160 = 760 X 0.21 = O2 J iJu^l 
.j^j jj« 45 = 220 X 0.21 = 02 J ^^lu^JI lO-^) 




: ^ Cfi-?— ^jVl djj^l J-»»^l U 

(^Ul JkjaJ.! ^ ^) O2 ^> J3l ^ t^^jla^ ^:p.LJl»l j^l : Sjl >JI i?.jJ -2 
O2 ^>» jjbi'l tS>«^ <L»jjJI aLLi) g;^LajjU O2 ix^ (jAiajj : La.jiLI ia^jJ -3 

.(C^Lu^jVl 4I5 Lii^ »-sVi 9 ^liijl (jJt ji^ajU lsjUJI (jL^Vl 'i' 

.Anoxia ca^^jVI -1 

^Vl ji^U; jlj CO2 ^> A i_LAi ^,11 an Hyperventilation 3j>j-ill SjLjj -2 

.^oU pH ^^^jjj^l 
jUI f.ji\ jI jj: cjLLja. iij-o Jl ^ LLii) Tachycardia 

•Cyanosis <3j>Ji -4 
. L^j'....„Hj jiuJIj J JiJl * 




.jLdVI iL^\ iSj^^^ oLil;i n<*VI 

4ki^l jj otj;!!! djti^j JUJLII prtWi I R. B. C 4j^jJI oLi;;^! JJf- 5j(^ ^ 
5 -J iijUL. ^jS Oil 18 g^liJjl ^ 8 ^1 oLijSJI jjt jjSj^i ^ItJl 

I ^ctauii uijKj SLpJI 

g^Ujll JL.. ifj^l ic^-^Vl J jjjll jL-ft-lil ^ (Bradycardia) ,^^1 * 
J3Lo) cg:^ M.<:jVI i oiL.^! Myoglobin Jl ^> ij-^ j>^j * 



181 pU^^Vl i^u^j^ 



Respiratory Apparatu £J4a2l^ 

: joJuj Respiratory passages a imjnl) olj^l -1 
.Nasal Cavity ^^Vl wii^^l -1 
.(ji^*-^JI J ^Js,iAli\ (SjU^ f j^I >*j) Pharynx -i-i 

.Larynx s j^AaJI -.a. 
.Trachea ^1 -j 

.Bronchioles <3pj| oLia^l j Bronchi <^l^l oL^^I --a 

.Lungs c^J\ -2 
.Thorax & Pleural sacs ii^^Jl Mj.t.cVI j jXuJI -3 
. jjuuaJI ijL^ ^> Jl2j jjjj Respiration Muscle iL*.aijiJl c^iLAsJI -4 
. afferent & efferent nerves (SjjL^l) i^jUJIj (Sj^I ^I) Jl ^jL^VI -5 

: ^ uj^jfi Thorax jOi-ail Ul 
.Ribs j^>Li>VI -1 
.sternum ^^^^1 -2 
.Vertebrae ol -3 
: ^> utj^j Respiratory muscles ajmSnll tri5Ui«JI 
. Intercostal muscle ^iL^VI o!iL*ii£- -1 
.Diaphragm >>UJI vW^' 
Respiratory passages aji.i^nll cjIjaII -1 
.iimi olj^l ^jj ^y. 5 jLc Nasal cavity ^jh^jVi L^ijjy'in 



(.^1 ii>>^3f^ :^jLji 182 : 




hard palate 

soft palate 
pharynx ^ 
epiglottis 
trachea 



nasal cavity 

nostril I 
mouth 

tongue 
laiynx 

left bronchus 

bronchiole 




artery 



vem 




' alveolus 



capillary network 



: <A^Vl yjj^U *^jxl <A\^\ v^Vl ^ j^uiS ^ 

.LLJI oUj^I 2rH5 Sphenoidal sinuses iijijJl -1 

olii^l ct-k" Posterior ethmoidal sinuses 4.j.^]jJI i .r^ll -2 

.LkJI 

.Frontal sinuses ^JH^aJl w^j^l -3 
.Maxeilary sinuses wjjj^I -4 
.Anterior ethmoidal sinuses <j^LaVI 4jitjjQbudll — S 

phaiyn ^jjdJl-ij 

.<x^ j ni ..> 2 j ^-ii>=^l i^-ilL Nasopharynx ^^Vl -'l 
.f^l f^l^ .^-LLl jJLy Cropharynx ^^^1 f-jjJJI -2 
Vj j1 S^a^l .^.ili. ^jJLj Lary ngeopharynx ^j-^Wll ^y^^ "3 

.Eustachian {^^^^ juJ) ^\i^y\ Cy^^jj^ 
.Internal nares 5j>LUI oUiill ^ ^jj * 



^^^1 :<^LJ1 JuiiJI 184 



.^jaLJIj fr(5jJLlj S jjJt=Jl (jUxij3 oLxliJl ^ 
.Fauces ^ ^aLJIj i^p Sj^I j ^ 
<<i^^,pLJI ji^l l^Afi LJSi ,jl Tonsils j^^l ^ ^1 jjl j^jjJJL iij:^^^ * 

Larynx 3>9U>Ji 

Jajuj Musculo-cartiloginous valves jj .Atll ^liAt II jj^lo < ^ it.j * 

■^jm^utl oIj-<JlI Aail Jill jl^l ^ 

•C?^ >!' (> tlJ^b J^I'JI ^' Phonation jlaill * 
Artenoid car- ^^^t j\ (^jj^jVI ^jj ^Atllj vocal cords JUJI j^^j * 

(J>ikj jJLii Glottis jLojAl ? 1 ft Jjj-^ Cy ;'^ > Q >l l (> tilage 

.Epiglottis jU>ll ^jUJ wij^i-ic <k4*.l^ ^j^^lj 4 jM . ftnl l oIjaJJ 

: Trachea i^uraJi 

.ciliated ijo^ UL^j jjc (j^^l^l l^Lit c5L>^ * 
•CeOS ^1 ^1 jUJIj <ei>JI j^l-^V! J>kj a>A Jlj jjiJI oljl^l ol * 
Iflfl ^j^'-j ^..<^ ili ^^.^ iiil ^1 ftH <Uxi:u Bronchi cjl n . ^^^1 1 U1 ^ 

.(2 - 6 fJj Jl*i) Bronchioles 




(2'6)^jJL£ 

Lungs CjvjS^I -2 

. clj^t 5k«.l^ y^jl^l ► Lo^Jilj -L&y^ C^eLlk. Cju-jS 

clj^l .^li«.VI jl alveoli c5L-^l ^ ^ jj.^ <ij t5>L^j 
j> alveolus <U«>=JI jlj^ .Bronchi -qH ^ alveolar ducts <J-.:^ii>^l 

<^ SjAi^ C^yi^^l ^ ^Uiii JjLUI ^ Blood capillary 

Jai-iAJI 41^1^ .diaj; t^jjl Thoracic cavity (^jj-^l i_a 7 "» J' 

.j^l bU; l^U dJjl anterior j^UVI ;> tsj^^ 




.Ribs & neck ^iL-iVI j SoS^I ^Vl > 
.Ribs & Intercostal M. ^iUiVlj j^iL-iVI cjj U cj^L^ ^> e,^j * 

. Vertebrate &Ribs j^X^VIj >iJI ^ c^^j * 
. Sternum & Ribs ^X^Vl j ^^siJI ^ {.UVI 4> ^oauj * 
.Diaphragm >?.UJI ^La^l jLb-Vl * 

<^>1 ^ lUill ^ "II ^ <L^a.^ I ftlUft ^jLiJL ^jj -y ill J . ^ u V ^ 

. JlLo I ft (I .Ml J.>-^a. Pleural cavity eJu^aJill serous la^L-=^ c/^Lii. <:ku ^ 

.Reflected on lungs (jJ^. pii^inl <AJ:iVl ^oa jI^ * 

jl Pleurisy '-^n cil i (^,-4**-^ ilU. ja ,^/i>II Jb^l Jib JILJI SjU} ^jI * 

.Hydrothorax w^iaJI ^1^1 

.Negative i-JLu j^^jj^I *-5j>^t Jib JaJuAll Cxs^j ^ 

Intrathoracic --t^ Negative i-JL-u ^jj-^-aJI Jilj kt i^l l jii^ Lxii * 

.pressure 

.jji^Jlj 3f^t ^^ulni^^ iill Cj!iL-aJ>^l JOaJ iuaSj * 

Inspiration (jj^nJl ^ .LU-g 

.6^11 ciiLi^j Diaphragm :>a.UJI ^1^1 j Intercostal muscles ^iUiVI 
Uil Luj>j J. liLAVl iil: Intercostal muscle f^iLiVI c« c-iL*iic ^^;-:J3il * 




diaphragr i 
contractec 1 



Jjl^ J^l JJU L^l <.4lfl I 1 

(3-6^, 



(3-6)j*ijji^ 



\\j Pleural cavities 

Expiration ^^JJI^oUi: 

^UJI ^U^lj ^^LuoVl ^>a.jj Cj^LAaJI »UJijV <^i^ ^ ■ AaIaC ^ 

Respiratory volums & lung capacity <1jujjJ12jlu/j^:I^ 

^LiSI J I Ca^^' c^ill <^1>4JI 7^ : Tidal volume ^-^ ^ H "1 

.(4 - 6 Jli) .(^jUiVI ^ 3^ 500 jJxi) ^! j:*: ^jLiicVI 

Lfr"^' tj^l J^l^l * : Insp. Reserve volume c^j— ^iJI ,^15 j j .till ^^^\ -2 

.(^jLuiVI ^ 3^ 3000 - 2500 jiu) ^jLiicl jju j^lkix^ J^Ij 

J^Lj C^^' «^l>e-" • Expi, Reserve volume "s^ i c5Jf^^' j*-^^' '"^ 
.(3^ 1500 ^jLoiVl ^ ^) ^jLlcl jju j^lkU-i^ 

I. R. V ^p^l ^ + T. V ^^^w = I. C * 

,3-^3000 = 500 + 2500 = 
.3j^ 2000 = 1500 + 500 = E. R. V + T. V = E. C j^ij^ll <^ * 



^y^L I (]\ ^jLiJI J Ca^jJ' ^[ J^^^ >fll f-^?-^ : Vital capacity ijj^ j % 11 <% ...II ^ 
.^<jaUiijl JLocVI^ <j^LijJI <Jjlj).o ^Uaix^ (5^3^ \^ ^ 1 Ut . ^ 

.^L^VI 4500 (1500 + 2500 + 500) E. R. V, + 1. R. V + T. V = 

JacI jju o^L^^^I ^ ^ grill J ^1 5j-^ : Residua! volume j^-y H -5 
^Li^ ^jL-u-jVI .(<lolS Sjj «-lj-^l u' Ljj^^ ^^^"^ ' " ^ j^-^j 

.3^ 1500 

-7-^1 I jll^ ^i^l iuJI ^ (Total lungs capacity) iiKJI ^1 u^! * 
.(3^ 6500 ji) 6000 = 1500 + 5000 y 4500 * 

150 ^^l^ (Dead space) cxJLI ipJLi 



Lung volume 5 
Utrcs 



500 



3.5 

3 



1.5 



t 

2500 Inspiratoo/ 
reserve 
volume 
t 



t 
■ 

Vila] 
Capacity 

I 
I 

I 



4500 




Functional 
residual capacity 



1500 

reserve ' 
volume 

-^^—^ 

residual 
volume 



^ Tidal volume 



Resting 
respiratory 
level 



1500 



Time 



(4-6)^*ajjsLi 
■OeiV •'i^* «^ 




.<Qu«JI iA^yi jlc jjSI j^x^^ 350 Llfi -i-i-^^ (^jUJI ^jiiflull dljj Jjc 

Gas exchange 3L>*iiiiVl luP^^* <if^ (^jUl I J^jUiaj 

■ LT*^ C^j'^' Jj^lll jJ-i-oilJ C^^LjJai JllA ^ 

:Physical theory ijSbjaiJi Ij^l -1 

jUiiiV' ^L>^ '-^-^^ ^j^'^j Gas prassures oljUiJ) Lj% ..v ^ ujI^I ^--^ iJIjj 
.(jVI >AljlaJI jj-cofl" iijiil ^ J Diffusion Theory 

Secretory Theory ijjl ^Vl ij^l -2 

Lung epithelium i^ilkll CejlS ^1 <iUaj uV? ^±^\ i^U^I ^jjj 
Blood of<^J\ i-i-cjVl ^ J\ Alveoli o^L^j^l ^> ^J^' 

.(jVI jaJ jSj: jJ ii^l 6iAj pulmonary capil. 

J^J ^ 46 = PC02 1:JL-^J A 

.Pulmonary vein 

j^j ^ 40 = P02 Lj — 98 = P02 -Li ui ul Luj * 

.j^Jl ^! t> i..<^jVI Ut .A 5jL/) JUa /. 

W f^-iJl i> C02 Ut.A ^ SjLjj.'. 
SIa*^ -oiL^^I Jl ^> C02 JSalr, Jt J\ c,%.^^^\ ^ 02 jaili ellil 
^iJI jJ^I ftjA jLiiiVI .Simple diffiusion U...m» jL^V' 

.(5 - 6 J^) 1^ 




(5-6)^jjta 



.(^^1 ij^VI 4:V) f.JI i=^VI J,- Jiii; C02 
^ - Gas(» caiTied by the Blood (»a)t3daj«1^uOU}|J^ 

Composition of Respiratory Air ^j„irA\ cjUjI* ^1 ^ 





N2 


C02 


02 


jjf^l *l >A Inspired Air 


79.01% 


0.04% 


20.95% 


Expired Air 


79.60% 


4.00% 


16.40% 



hydrogen, zenone, neon, krypton Jlo ^^^i jM-aLc j^.^r: N2 c^jjiiill * 

^jV ^jj ^j^l uL^ej^' -Jf^ji 4^1^ t> Cx^ o^^inll t:^^..--^^' 6l -l^^' i>J 

: t^^iiinll J^Uua U .(H2 & sulfer) oj^b c«OJ^' 

Respiration quotient (R. Q) = Volume of CO2 expired 
tj-iUll Jiilxa Volume of O2 inspired 

R 0=^ = ^ =0.87 
02 4.55 

.ij^Vlj ii^uiUll tUicVl Cft» CO2 J O2 Jii ^Jl ^Itj :^• o! * 
l^jLd\ (R. B. C2)j_^l oLjUl <;)j^JL^L 4_LJi^l jvjl Oi^ J-il * 
C^?^ j " J a ^ 1 l! » " i ^ ^I jLij jLauVl ^jj-uJI Haemoglobin i;Aj4^j-<ij.flV 

.Oxyhaemoglobin 

.haeme ^^jj^ V ^ ^ ^* 

^ Ji^l liL^j ^ pyrole rings J^j^L j> j^ji > haeme Jl afii * 




^ U J^\j CO2 J O2 Jii ^ S,.USJI iiti-o oLiI j^l ^Lojj * 

iJU. A-Juuoi jUJl I Juft eiATC ^ jJL N2 ^ I <Li5 IjlS VI jkjl ^ll^J Vj * 

.4 % t ii*iVI i itl^ (JfltT* lit Vj 

. 02 v-s J> Jtl Jl ^ C02 jjl * 

^ 3^ 100 53 CO2 
.^L^l j.JI ^ 100 48 J 

.(6 - 6 JS-i) CO2 <> 3^ 5 ia^VI 

•i^ij ^ 46 efjij^l f.Jl fJ- 40 yiLi^ill Jl ^ : CO2 Li^ LI * 

: Jliil iujl. ^ J) ^ CO2 jLxjj, 
ijKi i %4 j.JI ^ j -1 

.ifJSJI i«SJI j> %i luM^^ H2CO3 diijijl^l -2 

6* %65 V-i? HC03 cli^jKo; JSLi -3 

H2CO3 ^ t> jji;: ft oAj 

H2CO3 ► HC03- + 

.%30 <^ foll oliujjjj Hb Jl ^ -4 

(Cs-Ljl£)JL £:LJl ^ Jll ^Jaj amino grop (-NH2) ^ CO2 

HHb - NH2 + CO2 ^ ^ HHb - NHCOOH 

.(Carbamin) yi (Cabamino Hb) 



H20 .Ul ^ CO2 jL^I j> ^LJl HCO3 Jl^ ^ f.jJl ^ Jij:^ CO2 j>k»_. ^jj * 

: <Jj|ji^ huL HCOT^I H2CO3 JLj ^ H2CO3 



CO2 + H2O ^ H2CO3 HCO3' + 



Carbonic Anhydrasc 



oxy(;kn 



dif fuses ouf 
of— 



PLASMA 

in SOLUTION 



CARBON DIOXIDK 

diffuses 
■in to ■ 





PLASMA Where O2 tension is lower. 



moglobin it is attached 
chicHy to potassium. 



1 



I 



Carbonic anhydrase 



Oxygenaced 
lib 
KltbO^ + 



HXO3 



UCO^ 



Reduced 
Hb 
till 



'^"^ oTS — ^ r->"^^3 






diffuses from ^ unn-^ 
hiih"t6"low" "^^3 H2CO3+ H Proteinatc 

concentration 

Chloride shift 
iCVi CI] 

exchanges to maintain 
ionic balance 
The bulk of C02 
carried is combined 
with base as 
BICARBONATE 

A small amount of CO2 carried by blood 

CO5 combines with a free amino group of Hb 
molecule to form 
CARRAMINO COMPOUND 



(6-6)(*ijjs:^ 

VI 1^ iA^ H2O+ CO2 jl^l o! * 
(R. oLjiJl ^ <^l£ oUa^ J^l ^ liAj drase 

.^Uj^l Jib oiUUllI 6iA alii B. C) 



Carbonic An hy- ^ ^1 I j 



.The kidney 5J^I <L^lje c>= j1 HHb 

.(Nd"^) ^jjjj^ii^ll ^i.iijtj SjjjuAj ^^^^'^ ^^PjL>^ 



Oxyhaemoglobin Jl lijia yjj>^>^' 6jLaj;L ^ O2 Jl * 

Hb + O2't:^Hb02 

(jiia'i^i (^jujjjJl O2 ^ J ~k "ij jjl Hb Jl ^jU" I nj iliA--^ ^-a-lj jL-a^VI Id* q\ ^ 

.(7-6 J^^) <a miVl ^ <la JlaJlil ^_iU"i I .ij ^1 4j^fM]l 

J a'il'tj (Hb02 g^ui^j^ J^J Hb Jj"^ - J^) f>^l Cg'i^'^J O2 Jl Jja.jj H< 

.5>jSU O2 ii-S ^ CfJ^I 

%2 J Hb ^ J -> -.-> %98 : ^Lfl O2 ^ -^-j' ^1 <^LS 5ji ^..J) ^j^^ijju * 

.plasma J-^'< ^ 4^1 j 

j> 3^100 ^ O2 ^> 3^ 20 ^ O2 _! ^ux^ill jlJI t^;^ * 

.f. Jl d ^_^l 02_U ^j^l Uv.All ^ O2 Jl ^ a^l Hb * 

.iij > O2 JsJLwij Hb02 (ijo 52iUJI * 

^ jjjl^ ^ -gV %96 cs^_>JI i> ^jL^l Hb <^jj : (j1 llA j> c-"^ * 

.3^3 jJ* 98 4^ O2 Jl ^ t^ill oiU^I 

jj* 40 >4 t^jLij^l |i,JI O2 iJLwi %70 ...-.Vl ^ |wjLill Hb ^^-i: i^jJ * 

.yiLj^ill ^Jl 3^ 100 20 02 Jl jiji- * 
.t^jij^l j.JI ^ 3^ 100 / 3^ 15 02 Jl jl Ji* t^j * 

5 CS^JI *JJl>» ..jX^Hly ia^Vl 6jj_^ Jit Jii; ^Jl j> 3^ 100 0^1 * 

. j^^j^ jkUii jit Aju-iUi jijjj, ,(<a.i ^1 Sic) 02 0* ^r* 



OW'CEN 
I diffuses 



CARBON DIOXIDE 

^4idiffuse$ oat 



PLASMA Where O2 
I tension is lower 



O2 in SOLUnOV 




,00^ CO. 



Oxygenaced 
Haemoglobin 



+ 

I 

H,CO, 




PLAS^L\ ^liere O2 tension is higber. 



Carbonic anhydrasc ^^S^ 

H.CO, 



HCO, H* + Na Proteinare 



Reduced » Q-rr ' ^ Ht 



\, ^ diffuses from urn-i 

HCO3- ^ -ggS f^Tow — }NaHC03+ H Proteinaie 



concenmiDon 

[Or > a 

Chloride shift 




From 

^^2 CARBA-NONO COMPOL^D 



(7-6)jUjjsL- 



<. , Regulation of Respiration t>**i32Jlja^^ 

.Nervous Control s>e— ^' -1 
.Chemical regulation ^^^^ 
Nervous Control of Respiratory Movements CilS^ ija-a*Jl 5j^*-Jl -I 

Involuntary cjjIjI V ^t^^' * 



jSlj-ft ^> Nervous impulses ?n .nr cjVLi-« JS^ ^ LlpUjSjl ois; ^1 Ji:: * 

.Centers in the brain ^1^5 ^^j^^JI 

^ ^ Inspiratory or Expiratory Centers it^fS^llj ijiof^l jS\ ji\ * 

,(8 - 6 Jl*i) Medulla oblongata JjJaiiJLl ^UJJI ji^ 



Nerve Cells in the 1N-n 
SPIRATORY CENTRES^ 
send out streams of im- 
pulses which travel down to 
the ANTERIOR HORN 
CELLS of the SPINAL 
CORD and are relayed rrom 
CERVICAL 
SEGMENTS 

^5 



by the PHRENIC 
NERVES to the DI- 
APHRAGM and from \ 

THORACIC SEG- 
MENTS 



by the INTERCOSTAL 
NERVES to Ihe INTER- 
COSTAL MUSCLES 

THESE NERVE IM- 
PULSES CAUSE THE 
MUSCLES OF inspiration 
TO CONTRACT 



PNEUMOTAXIC CENTRES 
appear to receive impulesc 

from the 
INSPIRATORY CENTRES 
and relay messages to excite 

the EXPIRATORY CENTRES 
which then send impulses to IN- 
^ HIBIT or interrupt the activity of 
the INSPIRATORY CENTRES 




Inspiratory Centres withdraw 
iheir impulses 



The muscles of 
INSPIRATION relax 



lTION 



Expiration follows 
passively 




J^^:;::^y ;^r-;:.};i/: ->--^c'- Inspiration <3;}^l^^ 

JjkLuil ^UJJl {^jif^ (Insp. C) ?jQj(jit.ll jil jil ^ L!^l icjA^ 

.Medulla oblongata 

Spi* (^>^1 ^UJJl Ji^l Steam of impulses ci^jj*^' 6^ iL^y^J^ ji L^l 6Aib 
cHj ^L^l <k^l S, 4, 3 Cervical segments ^iiUl ^1 nal cord 
6, 5, 4, Thoracic segments 4jjju^I .>^LaJ! ^jU^I Phrenic 

j^iL-iVl Cjti wj^UAa ^^l Intercostal nerves ^iL^Vl cgj L« ^L-saJit <k^l^ 3 

.Intercostal muscles 

uc^\ ulijjj Contract (^^aIIu j jj itili ciXi^ ^jH^itH cut^jJI 

^ Pneumotaxic centers <^ >xJI winll ^£1 ^1 fJi--: jf^l Jil^ * 
«L>-i^' jUjLf UUaJl ^^1 jl jj: cLiiJI .4j"^j(| .Ml 6- oLj^j Pons 
^1^1 J^] Exp. Cs ^1 JSU^ 3^1^ >^ 

.Medulla oblongata JokLJLl 

.Ml 3SI ^1 LLia JJ£ jl kutil iiw^ ciLjaj iL*^ J^ji IfiU Je^^ 

Jjf-iJl - N JxA^ uiJjy Upljij J (Insp.C) J^l^t • 

.j: jUJI c^uSJl 6^ Jjfll c5j^l (relax) 

c*l£j^ uM ^il Interconnected LUiJI Jilj UJiiJll ? ■■ » . . ^^1 1 j^l^l ;jl 

.co-ordinated ^Im A ua t> j-u^l 



• Chemical Regulation of Respiration 



Direct effects on the Respiratory Centers 

: ji^l CO2 ^ js^l JjUJIj 
j^l ^1 LiUJl stimulates acidity i^j^l SjL^ jI CO2 SjL} * 

.(^^^oajIJI rate Joxaj depth 3^ •^'•0:^ '^•^j 
^ju^\ ^ diljj Au.ilnW jSl ^1 depresses ^ CO2 ^^LuaSi * 

: ^OJI JSLiJLJLi SjI jj^U Ut 

.^^^oinll JojLo Slow fjjajj Sjl>:JI ^j^UUl * 

jSI ^1 derpresses J^ikj sever lack jLJl ^jLuaS:!! * 
respiration ceases ^^^^oiiJl uiijj very sever lack Ijia. jUJI jjL^I * 

Indirect effect by means of chemo-reflexes 

carotid j^L^I Sj^^l Chemoreceptors ^"^ro-: ...li * 

Aortic body ^^Vl j^l^ (carotid Artery ^UJI ^L^l c« ^^J^^) body 
.lack of O2 Cfi-^VI <J3 4LLu^ (Arch of the Aorta ^Vl 

.(.Jl ^ CO2 ^ Sjl^ <^L^ ^liJI liA * 
jJi 10, 9 Cranial nerves l.i-^iW ^L^VI ^1 cLj^j J^jj jr^-" '^^ o! * 

.Respiratory Centers i^ix^JtJi ?ii.ntll jSI^' 




Reflex stimulation of respiration ^..v-n .^..k^-.i :!c 
.iuLuu^l o^ifll.ull Jic. Ij^L^^t; 02 oL-^ clii^-l^ CO2 SjL> * 

.CO25JL3* 

.pH <^jA^,n m ^ 

Additional nervous reflexes 

SjLj 5ku#l ^ U^^jiuaj; jit Aorta ^Vlj Carotid ^LxmJI (> ?jM>Vnll oU-l^VI -1 

:protective <all3jll ?j».iQnll cjLmI^V' 

Le giiii ^311 t5;>3jj 3jl4-jJI t^'''>' larynx mucous Sj-^'i^ll <ilk* j jo-^'^ * 

.coughing JUuuJLi Ja ^ 

.sneezing ^^^IkiJI i^n . .n *-fliVI <ilLj * 

Muscular exercise iiLAiiJI <:;i^UiJI -3 

.Hyperpnea ^^^.uinll j^i^j Jjjl^ SjL/^ jL^V' c^-Oe ~ ^ 

Pulmonary ventilation l^yjW <iH^I SjL*3j - ^ 

^^Y' c> E^l^l (>eVI ?iM.Qnll iiiU-e^l 5jL3 - ^ 

■ (^ I. Alii 



l-:; Voluntary Control ofjespiration ^^ub^ul^ ^^pL^^ij^tS S^^Luolj 
j\ OQjj jl ^^^uiiill SjLj ti^S-oll 0^ involuntary ^jljl V ^jL*-LtVI ^J»i:ul\ 

Asphyxia ^Ul^yi 

jllLkVl ^^^3SJJ .suffocation ^^Jl 

(dyspnea ^ hyperpnea) 4^ gJL« -1 
convulsions oUo^ -2 
.exhusion or collaps dlfij -3 
some respiratory terms ^SLuunllll iliU-^Uai^VI 

.(^jU (^^jUk-l (j.tin : Eupnea 
Normal quite brearthing 
.^,^^1 Jac j1 Jox* SjL3 : Hyperpena 
Breathings in which rate & or depth are increased 
■^uVnll iirJfl.x-j ifi^ : Polypnea 
Rapid & shallow breathing 
.^^.^inU cpsj^ ^ ^ : Apnea 
Temperory stopping of breathing 
.Hard breathing <^jx^ ^^^1 Dyspnea 
: Abdominal breathing 



.^,^,uinJl pliil ^iLiVI aSj^ jjb Costal breathins c^jj-JI ^jninll 

.Peritonitis .jiiJI ^Ifill j Enteritis ^Iju^VI ^-jI^iJI 

^jfiiftnti Gi^^^^i jj'^fiii 2k>ta 

Rate or jjjH j1 Jjj-^ j u^^' ? ^^H Sj^VI ^ jjx dllA 

J .amplitude or force S^l j] j frequency 

uj>^l ^ ^,>.A-i>A dj ^ "i A i^jiU 4>i-0 j> ui^iy .Pneumograph ^l^ jftujl l -1 

. jJlJ>JI Jk: <j«iJI diO:^ Ji^Vl iutlSJI jOx^, jW^I 

.<Lut ^ JjUJI stethograph -2 
fi>a^l tjJSj gasometer jl respirometer j spirometer -3 



i ■ ■• '•■ • *-•...:■■ ■■■" C',-- .; Digestion 

f Ul liLi^L Jy.ij - .< <^ ■ -~ Hydrolysis JlaJ ^ & ^■^^ II j 

Digestive en- ^j-^j" ^Luj^VI j^Aif JlaJJI Ioa :» Sja.Ij Jjul^j 
Digestive tract .njli SUiJI o'j-** ^ ^' ^j^.^iH jjjJI ^I zymes 

vJJjJ .Insoluble j j^i <JU^ O'jf^' j1 u'— t^' «ji^J 
Absorption ^-i -Vi ^ <kw*j i^Jl j ^1 ? j 1 1 SUiJI La,^^^ wiaj 

Mas- j-^l Jl* M J^l ^1 ^1 ^i-i^L 5il*lLI J.IJJJI i> Jjc Jllaj 

»L»-.VI ^j^j Vomiting J^lj Regurgitation ^^Ij Swallowing jJJIj tication 
joiJI .Ajjll jjjult LL^ Jl* <i,l J*'>»Jb .DefecationjI^V' u^! *-*'-^! 

Jo .tM ^1 ? _■•■» ^ . j<u J^ljjJIj .Pancrease ^^LjSJJlj Salivary glands i^LxiJl 
Jl <iUil 4^ ,liiJ| ^ Sj^^I cUjiVl iu^l sliSlI l^j^ c.Li>iVI 
<iijjSJLI J*l J .Gastric glands <ji«11 jjJJI OjS: t^jll HCl dLJ^^JL,Je*JI 
.(Microfauna) biPj^b (Microflora) L^J^l ^1 oljjjSe^' <!l>^^' 

a .^1 ^ ^uij^ij <iiiiiJi •i*-vi ^ ^i^jij^i :^» i^ij^'^i ^i* 

^UJI Uj> *jli£ Jl u'jf^J'j uL-"V' LAf*f <J^J 

-: ^I Ufll ijSl jiJI 
Proteins ^lipj^l .1 
Carbohydrates ciljj^jjjl^l .2 



Lipids tj^Jl 3 

Vitamins ^IjxatliAli .4 
Minerals and Trace elements Sjjlill j^LjlSI j ^MaV! .5 

.(SUJI ,ai ^1 iiLiI .6 

<j A .A {II slliU ^3^Jl! mucous membrane ^^UJI ^LiiJI jl ji^l Lfil^L S ,>jJu^ 
j'^t^tJI (> JSJj . Allergy i i ..,1 ...-1 II L^l^ JL6 jwjl ^11 L^Jj^j jlt SjLii 

rAlimentary tract (Gut) iw-i-^JI Sllill .1 

<i^j]| SaaIIj ^jxU\j ^1 ^>.„->n ^ LdiUI 5U5JI 

Accessory glands <l^^Ut joiJI -2 
(1-7 JS:j,) a^l J ^j„L^|j iuUUI jjiJ! J^j 





iWl-«9 .c^ji=j\ wiii-L. ^ii-i^- yiii juftji ^1 (vuui ju.ji aJj^ 

.iiiUUl JjiJl t^ill ^UUI 




Salivary glands i^LuUUI iJLill 
: JiJijj ^UUl jjiJ! 

: Parotid glands a jj^Ml A 
.(Mumps) cjl^l ajLuoVI <iLa. ^ nj ^t^jlh joJJI Uaj 

.(2-7 fJ5j Jl^) 3A^VI fa^il ^1 ft^Uiilj .U) ^> ix^ <:l ji^L jjiJI 6iA yU 

Parotid gland Parotid duct 




Tongue 



Submandibular duct 

Sublingual gland 
Submandibular gland Sublingual ducts 

.yUijri ^^ luUUI jjiJl gjjjjs ^ AJaio : (2-7) Ji^ 

: Submandibular or Submaxillary glands a^l j^' -2 

Sublingual glands ajiuaJl •^J*" -3 

.fill 



\t^jiji^ :^tJt J.«ill 208 \ 



i2LuUUt ^JL*)t^tjj{ 

Uj^jj ^1 oljl jjVI ^jjj Lfjj^ ^1 ■i-y fi'iVl 4 t-iniU iijj*. <jjUUI jjJLII ... a'j 

Serous glands : a^iii^i j^i .1 

.(Mucin) J.UJII ^jie, ^sj^ 
Mucous glands ra^Liai jjdl .2 

Glycoprotein ^^Ijj^a^jS Cjyji^ (SJ^ •^•Ij'jjl aA> •-iyVlj 

.ciUyiVI jjiu V Ijil jSuuj .mucin 

Mixed glands JhC^U j Jdl .3 

'=''j'j^> 1^1 Jl jj^i (> c^^L— II LfiUj ii o- arcii, 

UjjjL.j) Acini oUl»JI ^jS <jjl ^1 (> ^ 4> Sh''^' J-^' '-^^J 
liiUJI ^ j^ij ^ ^ jIj^ LL^ ^>-.j vJa^ J^j .(Acinus <^ 
«4>»JI ?A£jVl ^JliLk <kjlj 3^ -■■•. 1 <LL^^ i> l( i . Ay ^LlJt J*-»5jj .5^iUfJI 

J^l ujSli <^UI %O^JI U .%99.5 jJ^: »Ull ^ 5^ ,> ojSi. 
Organic ( ij^^^ j-iUI) iy-A^ y^' S'^' 

.Inorganic salts {l^j^ V ^liL-l) <j>^ ^ Salts 



J Mucin csi>\JJ,\ Jit jI^I jljll 

Maltase jf^ULIj Ptyalin l^LlH ^ oUi^Vlj .^1 J^f^ U^^ju i$>.VI 
jI^I LajI Ja-Iuj Uj^j Catalase jji'-<" j Lysozyme ^l^^^liLII j Lipase j^jj^Jlj 

.Creatine (I^^Ij^UI j Urea LijjfJI Jl* <jliijjjiUI 

CI- S04=oLu^l Ju <JLJ1 olijeVI J^-ili iy^iUI <A^\ J ji! L»l 

.^iUVI ftiA ^ ^Vl .>J) fjeA>*-*3l JSAy .Mg++ f.j,j...y.illj Q** 

^^lAsJ ^ yUlll ^ J>^>ll Mucin c^UJll Jwu) .^.Atll aJac J{.»u) ^UlaJI I^je 

jl^l <jl jL jjL*ii]| J>?>>J>I Taste buds ikijjJ! cjLeJaJ) jja^' ^ ^LJJI j^Lm-j -2 

IAj^ J\ UL^l jj jiJI ^L«u t^iJl.Ptyalin Cj^lfllJ) f-jil t> c£>^ -3 
^Lill jiS^lj Dextrin 6d>^^l ^ Jl (Starch) .LliJI 

jx. 3tL« JLuai sxdl JiwI J ^ iIaLUI j-i^j . Maltose 

•HCl c^KjuJflfJ! ojji^JS tj^La. J*ij .JJj 

Anti- ftj^ S*^! 'e'-*^' ^ Lysozyme ji^lj^>^iUI ^} j^j u! 

.septic 

Cj,\ili 5jLui.l j^^l Sjl^ Jiii ^ ^L-j ^Ulil 4.0 ...vl aljf^' 

.^jL-UI ^ oUUl il^I Je> 0^ 5jl>JI 
g^ljll UsiU jjj^ c^Ll^^l ^ ^L*^ 



jjjj ^1 |wLjJJL J j<:a 'ill J j] Odor ^) j1 Sight Jn Ar,j 

AjLJa j^l yUUI ■ .^^U i^aau J >ll Jx^j 4^UJ]I oljl >VI 

.till j1 4jjLiJI ^ <^iLiixJLl wiL^Vl Jajuj .^UkJI ^ji jl >iLdJI 

jJUll J^j .Psychic reflex ,_^.,.g'ill ^j..<«UI jL^V LuaLkj ^! i 
t^jkJI ^1 ^ ^...VA\ j\ >VI ?tj.U -a^ljj jic Pavlov J^U 

Conditioned reflex Ljj-ill o-^jOIU Lijl j,*^) ^ .<,xiS:JI JoiJl 

dljSj Uj_jj iia^ oVLJIj >~i jjkJI <aajI» XaIju 6 jl j-al—lj OjjS: 

jl SjijjL ^uiii ^> ciU-S ji^ fiJi J>iJ u! 

^.^.t- ...U ^ ^LdJl J-^ <LL«oe SjfLjJl' ji-^ Froth jj>Jl 

<juj1 ^ <^jjJI ^ jj^^ll Chemorceptors <^L^I 

.Salt L^UIj .Sweet s^lj .Acid i_L_^LrJI i^jjJI .< ^> ^1^1 

dJij J.U-j.JI ^UJJ! ^ 5^LJJI yJ! Impulses oVL^l ^ii JiliSj .BitterS^lj 

. Vomition jJill Ja— 3 Jii\ 
•^if»«i' asj^l .3 

^LWI .Ljjll jJii >.VIj Ijjj Uao*! oL-^VI 0- i^UJJbaiJI 
.Ju-il -'l^ill c> 'JJjy ^!>-*^' ^J^' ^ 



jujj i^jjj Jjill ajj.-Silil 4jj^jJt <f£.jVI ijic. <JJ_>JI jjt^'- ■ ■ II »_iLiJVl Jaaj 

Acetyl choline ^j^S^ Jaii-uVl jjaJI ^1 ^1 jja-^l ■ j^' <f*S 

^UaJI L.1 .Eserine jUt JL« jj^ii— 1 Cs^j^ Jjil^Vl J-jJ ^Loill J^l j1 

At- C^jJ^^^ Ji« v"*-*^' <A <^J^ Jfl*-Vl 

4jxMa*i) tjurvi Jukc JJu L«jV Foplne 

Swallowing ^1 

Buccal Stage |iaJI Ua.^ ^jVi -I 

J-^ viiLAJI 5LL-lj. aikJI jJ; j,L.aU jJx«JI ^1 f>UUI cy 

•Cj^iiil (l a'iK^t j c^ifaJI a* -^^j (5^11 pharynx j».j*L]l ^1 dlj j«j 
Pharyngeal stage |»^xbJi <LUj^ ^1 a^iiil ai&^l .2 

.Oesophagus ^[i^h «c:iUi£ 

Ol— Ul W'^ ■« J-^ iJ^^l *IA J! Larynx 5>^LJI g^Uljl ol 

clj^l tfJI (^LaU! jj-: dJjjj (2,1^1 SaclSj Epigluttis ^L^^ll 
^1 jkj^ jS ^UkJl 4S^j ^uiji jL^j oxs>: ^ a^ua^ Jit U1 

. Coughing reflex JIjuJI ^ISjuVI dJjy 5^?^' 

o-iilll Sji**J J*K iixui; Oulj ^! ^> J jVl ^ jl! 4j1 alt Ml iJ*JJ 

Oesophageal stage li^j^ jl ailiiil 41^^^' ••^ 



.SjaII ^LjlLJI Jikjjj Cardiac sphincter ^jlJiJI jOili SjjJI ^ ^Ukll 

► , . ..^^ . ■ IdJbm^jO^i^l 

^1 Ifioxj SjjJI oUjSll 4 1 .oilL oUlj i-^ll f *ul' .Gastric digestion ^sjti\ ^ lA^iL 

Simple stomach ahjunll SjlaXI otj oUl 

Non- 6 jJLsJLl -.1:1^ .^11. sLjwJlI olijJI olil j 6^— ^V' J^^J 
■One compartment j z j^-^ll ol^lj^aJI ^ia SjjJII oj^j ruminants 

Complex stomach Sjixlt S-uW oi j out ^jjjJI -2 

Sjaiil ujSiSj .Ruminants S ji=JLl SLo^l ^^ji^VI oUj^iaJI ^xt^ Ja^Juj 

^Siillj .Rumen Li ^1 Four compartments ol>a^ jjjI i> oUj^l ^ia 
Sji^i^l 5xai j1 ia^Ij .Omasum OJiUJI ol j jl s^lj .Riticulum 5>*-ilill j1 

.Abomasum 

^ jwUkll lA^ ^ Jol^ ^ e;>i^ M ^^^^ ^U^V 

<iU.I Haematopoiesis ^.Jt J-I>cj B12 Cj^l^ ^^L^l ^ U^il oL^VI 
^liiJI ^ j^j^ ^ U J-I>*JI '^iA d^J Gastric juice ^j^l j:.^! 

.Anti-anaemic factor ^1 >iil jLa* J-U jjjjS: ^ 




endocrine cells 



mucosa 



submucosa 



muscular's 
externa 

4 

serosa 
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i>J» r^Vi : (3-7) jsLi 

.10 



Mucous coal aiJJl 

i^Ji\ 5JU c^j^j L^Lk ^1 o L^LL ^ OTilij 

. JLtill JiJI 

Submucous coat: a^LUi iSoUi -2 

.iiUuai <uji ju^i i^iuij^ ^LJi ^ ^GSj 

Muscular coat .i.^^ii aiaU) *3 



Serous coat : ajlmll aa^l .4 

oLu2>-ci Lf^j Peritoneum t-JiJl ^3-=k hjl ^^I'j < ■ ""^1 i-i-Ttllj 

:(4-7 jfcSj J^^) ^ Sj£- 4jlaLkit 5i^l .5jJ>JI vjL-a£.ij 




(mucus pepsinogen and 
gastrin secretion) 



i> jl jl>H '^aJI JUjj-.Cardiac Zone iijl^l asiaUl .1 
jL^jBody Zone aSULL ^^^j:Fundic Zone ijclSJj a2l>ill.2 

Py- Ji> 6^ Deudenum ^ ^Y^e J-^j^Pylonc Zone iul>Jl asiaitl .3 

.lorus 

5d*^ ^1 ^UJLI *1-JJlJI ^ 00*11 J^l :Gastric glands x'^J^i 




<J3U^ jj2 (> <IUlll Ji^j iCardiac glands ^jjI^i j^i .1 

Mucous-secreting glands ja\ 

. 4-uu.ajaJI j1 <aclHI UUUI JlaJj :Fundic glands 2U£lSJi joidl 2 

:(5-7 fJr, Ji^) ii^I l:!^' ^> g^ljil 




(5.7)jLSjJi^ 

901^ aj^i uuijt ^1^1 

liM^jUiLLj iijIoa^UiliJ lU3La^U:iU.l 

.ol^VI ^jiuj Body chief cells <ju^j <jux^ L.>Lk -1 
.I>LU1 Mucous neck cells 
t^L^ Parietal or Oxyntic cells a j > j1 ajjI j-?. 

.HCICi^W 

t> l^ljljjl a>^j SjaII j> <efW Uiall\ jLz^j rPyloric glands iUjl>JI J**JI 
.Proteolytic enzymes ckIIuj^ i^l^l oLj>VI > iUs oL«^jI»lii' 



Gastric juice s^jljUI^^u^I 

.UjLuli S j^jII LliUJIj jjJUI oIjI jit 

^J:^^ (JL^W y^ ^^ t tit j1 iiriW fj^ljcV jji^t II ^ <^ 
:Stomach tube ^mXI ^^VI Uai^^ .1 

.Ryle tube JjIj 
iGastric fistula Sa*XI abLui^ .2 

jiUkJ) ^1 .Sham feeding w^jlSJI u'shP^' lt^ 

:Pavl0V Pouch Ualu^ .3 

t> 'CJ*^' J!^ uM' <^U]1iiLill ^ w;^! liA 

%95 Jl^ JIAjj • -1 

t> iU3 oL-^ J! 5jL^VL jj*ui ^1 f^VI Pepsin d^^l u^Sej ' oUjiiVl .2 

.Renninc^yjll 

4JL^I (^LJUJI ^j) ^jeJ>-=J' J Cj^^jj^^ ^^^^ J^-^ Sh->1' ^^^Je"^' 



.4^1211 

Hydrochloric Acid a>>JL>^^^' ^>lSo^L>^il^| 

^ i^LJI L>UJ1 ^ ^ji^LJI L.1.(pH:2) %0,1 iiJI Wl SjLmJI 
Jl^) ^JLUI tji-UJI jl jj! . (pH: 1) 0.5 j 0.4 cj' >»J ->f^ 

:(6-7j^j 

SjtLuiAj ►Ul ^ CO2 ^jdll - ■■<j1 jjili Jtlij ^-^ ■" olijjjtSlAjJI ftiA oj^j -f-^' 
- <A^LJ| LjiUJ) 1^ j>^^l Carbonic anhydrase jjjjjl^l iJijjjl^l fjjll 

CO2+H2O ^ — ^ H2CO3 ► H+ +HCO3 

c?^*•JJJ^fJl ji^^ <Ji3if jiL-j ^ji 4^^,^ -jf lia 0! r-J' 
c*l j i^LjjilJI SjUajJI ULuil Chemical Buffers <^L^l oUj! Jl Ji-« 
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Gastric juice fL^JUtt 

'-"I I j \ ft ^,J^^ i3l>^ 1 fit II JLl'k til ^1 (jO iTlllI ^_^I^^V J II ^.flT^ 

:Stomach tube a^jjai <b^Vl ^u^^ .1 

.Ryle tube JjIj 
.-Gastric fistula SjaLI oIsLuj^ .2 

j^UWI ^1 .1*^^^ .Sham feeding ^jllJI j^Ui^Vl ii*^ u'>>f^' J:^ i^JI ^^ i^zi 

zPavloV Pouch J^Ub aiaLui^ .3 
i> u^j '^jLiJl cjJb SOA^ i^UJIUkJll ^ lla 

■jj.^ill j> %95 Jl^y : ^LLl -1 

6* <Jfl3 ^Ua^ iiUoVL i>-HjJt fijiVl Pepsin y^-^l f^l uj^ij = cL«>iV1 .2 

.Rennirv:^ ^! fjjl^ 

<jL^I (LJUJt ^j) j^je-o— J'j C^Jj-^!^' "^'^Ji' jA-iii oUjiVl 



Hydrochloric Acid(jty>ij[jju^l JUj^^^l^jl^) 

b^^jSjj ^JLa t^ Aj-k <HC1 ^^A-^jjj-i-^l Jjji^iS (^j-k^La. ^ Sjj oLj-a^ SjjlII jjjH 
i^LJI LMiJI ^ ^UJI > U.(pH:2) %0.1 ^^iJI ijjxll S^LmJI 
Jli) UUll Uj>lU ^UJI jl ^1 JL^ . (pH: I) 0.5 j 0.4 ^jl jij ^oSSi ^kl 

:( 6-7 fij 

^1 JUUI JiUl iLL-^ Uj^^j ^> CI- j^^KJI oU^! <,j^LJl L^UJI ji.'G 
^ HC03 oU>jjIS-va1I t> <jjL-4_4 iiA^ L^LLJI dlj JjLLoj ■<jJ-«J^I jjJJI cjIjj 

- i^LJi LiUJI ^ jj^^l Carbonic anhydrase jejjal^l di^jl^l 
CO2+H2O ^^^^^ — ► H2CO3 ► H+ +HCO3 

cl j V-'iJ^i' SjL^I 4jL*ii Chemical Buffers <^Lj^l c-lijl^l ^ 

.4JUJI ij^l 




(6-7) fSjJi^ 



tSjuai iji>'j^^^ u2i:>ii3i 

•Pepsion C!^-^f t*^| Pepsinogen c^jij-i^JI J[>^ .5 




V JLjLi j^Xr LT^ 



Pepsin &Rennin :aPj^!i<Jty^l 

j^l < J r> Mi,^ II LjiUJI ^ 



.6^ JjV ^JJSlll CA-t^lj CS-?tJL>Jiff" 
HCl 



Pepsinogen 



-> Pepsin 



proteins 



Pepsin 



^ proteoses +peptonse 



HCl 



•C.^^^' f^'^ j'-^V J^l^l ^1 ^> Vagus nerve <iliJI j^iaJ jxy 

'■i^ j'^l i> Jiii <^ i4^LUI ^UjJI j1 Acetyl choline c«J^ Jfl--I 6^ L-^ 

■ftjl^l JJ2 Atropin Ci^jj!i\ Ulu ^Vl 

Im^^ji cjUij:»vi CAff (1-7) jjij. 







^jVI SjUI 




Origin 


Enzyme 


Substrate 


End product 


Saliva 


ptyalin 


Starch 


DextiinsAIaltose 


Gastric 


pepsin 


protein 


Proteoses, Peptoes 


Juice 


Rennin 


Casein 


Calcium Caseinate, 








proteoses, peptones 


Pancreatic 


Trypsin 


Protein 


Peptones J^eptides 


Juice 


Chymotrypsin 


Protein 


Peptones, Peptides ^ 




Carboxypeptidase 


peptides 


Aminoacids 




Lipase 


Fats 


GLyceridesf atty Acids_ 




Amylase 


Starch 


Dextrinsjvlaltose _ 




Maltase 


Maltose 


2Glucose 





Sucarase 


Sucarose 


Glucose J'ruclose 




Nucleaese 


Nucleic acid 


Nucleotides 


Intestinal 


Aminopeptidase 


Proteoses+peptones 


Aminoacids 


Jnirp 








or 






A mi rir»iif iHq 


Succus 


Maltase 


Maltose 


2Glucose 


Entehcus 


Lactase 


Lactose 


Glucose, Galactose 




Sucarase 


Sucarose 


GlucoseJ^ructose 




Nuclease 


Nucleic aeid 


Purines 








pyrimidin base-H 








phosphoric acid+ 








Pentose sugars 



Nervous con- -j^i jUi^M ^ iioai ^Ijl jjVI -o'^^ ^ 

.Humoral controle <J1LJI j trol 



Par- Lj^l jaki iaxMOjJI wiUVIj Sympathetic iijjJl 4j ^UfVI <LL^^ 

.asympatheiic 

joxll LLiij ^j^-^jii SUiJI olj-^ j^J -^LlT^' 

iiUlj iJjUl OiUI Cs-f ^ ij^^^l LlLkJI aSoJ:. u^j^ li> ^^c. 

^i^Ull ^jLl Auerbach^s plexus dUjji Sj^^ ur^^^ ;^aLJl 

^LJVJ J--*dJ .Meissnef s plexus ji^U S^^^^Jl^ i^^LUI c^l 

i^^aJlj jlj^VI ^> JiJ <la^ iojJI jUVI jjjSli .Antagonistically SjL-i:-<* *jlh-=^ 

lidjUJI u .2 

<^>«^l n jjuj .Ruid J:L- LaUjuij Humor iJS -iLL^VI ji 



^^^1 CjIj,>^j-4JI ^ JJ^ 4ULxw^ Sjlnj Hill ^iuj .<^UjLuJI ^j^j — H ^ ^ inlA 

.(2-7 fJ5^ JL,^ ^V) ^ olij-^l jl^^l ^ UjJkiU 

Gastrin: ^^j^isui 03^ ^ -I 

Enterogastron : jjp^Uj^uIjVi o>4 ^ -ij 

<ilLAll Lfl^iUj <^jJl ^l^lj j>aJ| Jj^j ^Vl <ilki 



.60x11 <S^J j'>^l K*.""' lU^JJ 

CjlijjjfJI (2-7) jii j Jjx^ 















Gastrin 


Pylorus 






Enterogastron 


Duodenum 






Secretin 




(oL^Vl) 




Pancreozymin 








cholecystokinin 




.U-Vl c*ljl>l jjiaJ 




Entcrocrinin 


Jejunum 
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Ja.lj^ iiiCu jl^Vl 
:Cephalic or psychic phase li^^l jl .a^l jJl A 

Lul J jiLu i^jjJI oLoliJI ^ cil ■.■<^t\ll aIa frjoll itaii (jjSjj .Reflexes 
Jjjla S^l ^1 SjjLua ^il^ J^J^ (5^' ^'^-Jl tr'l J>^'*>^ jSljli ^Ukll 
<ciLyulAill 6^ ^'sj'iKjll jj i^'ill J (^jjj Vj. Vagus nerve ^^.rM^W 

Peptic 4jjjlL1 ^ ^1 LaJLjL^ Lg^jU"' ju ^1 AiJi>^ (,^La.j m i til fwj^jL Luc 

. Jl ^Vl ^ J-:--: (5^11 s^l^ Ju-aill <itill cj-^I jJ^Sj ulcer 

: Gastric phase ajojUl ^1 .2 
.uIjuj .SjjlLI ^ Jj^^ll j^UlsJL <>JjlLI j^I J^fiLaJI <L.jJLI 6^ ^ jl jiVI ^ 

li-uilS*il Jlxil j^j^ jj-olll liA (5j5^ SjUajJI jljil >^ SajJll Jib 

<kUu| ^^jJI ^^jj^p^U. ^ Jl jiV 6J1 nil pyloric zone i^i^l^iil <iUw 

.L^l j^l jl J\ >^ 

: Intestinal phase ij^UI lU^ll 3 

^ ^Vl Jl Chymes j-L*kJI JL^^ ^ <i^JI 

, if^j^j 5^*11 jl^l JaAi (s'^\ Enteerogastron ^jjjl*-iUjjei»l 




^Jic Pancreatic juice ^j^LjiJl s^L^ajJl (Sj^j - (7-7 J^) 5j-«.Ijj1iJ1 SliiJI 



1 Duodenum 



2 Bile Duct 

3 Ampulla 
of Valcr 



4 Sphincter 
ofOddi 



S Pancreatic 
Duct 




(7"7),*4jjSLi 



.<^\ j^Ll. ^^1 olluj^l ^ :Trypsin c^jUl -1 

Protein ^'^P^^^ ^ peptid +Peptones 
y^J^J J\ ^ Jxuuj :Chymotrypsin cg^j^^^l^l -2 




^Ij-a. ^1 Jfl^l Ji>^ 4^ lUjuj :Carboxypeptidase jjjjllij n.^^jlUI 3 

^ *** * A 

Peptides carboxy peptidase^ ^^.^^ 

j^Lo J t;^n..<^j ^1 Lilll J>ckj (^ill Pancreatic amlase 
gj^^j^ Pancreatic amylase oextrins +Maltose 

r^j-NniU i^Uo^L^I (IjL^jJjVi -j^ 

J\ j-j - i> JjLH=*^ J->ut..i (^ill Pancreatic Lipase ^\^^iA\ j-ljjV 

P^^^ Pancreatic Lipase^ Fatty acids + glycerides 

JL. i^j-. olijib HPO5, SOJ, Cr JL.ci>^Vli^l— f 
.(pH:8) 8 ^^1^ ^j^LjSiJI S jL^I iL-a>«i. jiuj j^ jj^mil lj 

>fc ^ j1 Mill sj-a-jJI ujSjj .4 .mil 5^^ki-*JI J^:; ^^LjSlJI 

a>-^j Secretin >iUI >4JI ^i^Uij^ (.13 Sh>-j^I Sjki-uJIj .Vagus <:UI 

.Pancreozymin c^^ljijjjSiJI 

Vagus nerveiAjUUtL^xfaOjJI >jju 




• 225 •Li^VlLiiUij^ 



Secretin ^ti 



(jiy^ J .t.f ^ 3 fl-^ll ^2)>^ j^l Bay lis and starling dlljl i ..>j ^^.^J^j ^liUJI Jy. 
ulh* Jj^ o^J- 1902 f.Li Jejunum ^k^l *^\\ j Duodenum j .t. r ^^Vl *Ljl-qVI 

Ijj CitujjVl <L13 iwS jjJc c5>xa^ <lSUj ^!iUVL ^ lj ^^jjui ^1 liA 

<Li-ijAj^ ^^ji^j^JI j\js!^ ji-^U La] .jfc-%"JI SjOjS 

.Chymes 

. . ; . . ) . : ; . jPana-cozymin CA^\jj^i^Suui\ (i^^j^^jj 

j-lI^ ?jUa^ uL>-»>+ll liA Harper and Raper Jj-t 
cf« l-e*-^ 6>»>fJI 1^ a-Lj>V j' (1>^J • 1943 ^^U ^^ILJIj 

jl^^-;! ji^i u .OUJI ill jjl 3I ^iU «Glj^^ 

Liver tJ^l 
.Bile -1 

^^,i^L_illj Prothrombin c(^jJix>-^\ Jl l_*jiL oU-yjj. Oi^^ ^ 

.Fibrinogen 

0,^11 j^ek^j Iji^VI u^lj^l Deamination Lii>.Vl J[>j UjljJI 

.Uric acid 

. Antipemicious anaemia iLuiJi ^ _,Li.:ii! ^i^j a> 
• K, E, D, A cj^tji Jl. j^ji ^ 5^iiJ| ^li^tuill -6 




4^jLJtJLI <jjl jiir>\\ dlkill jIo^I :Obstructive Jaundice ^jl^Vl O^ji^^ 

^ wuljJI joT. Jj^p^iujJ^I b^MJjj Ifi^^^ J^lj uJ^^ Gall stone sL^a^ <l9Lu^ 

100 JS ^ ^ 0.5-0.1 ^^ijiMI o^^V 6?JD t^' V, 

L» ,>-iL£. ^^Vl J Common bile duct <^ iyl j a . ^1 1 sLiUI JL-aij 

»U_*V) ^^1 »! j_L--J! Lt'; •■| j)l Sphinctor of Oddi ^jj] f> l « . oj ^jju 
i/SVI <ill« 4^ ^^1 Chymes j^>^l ^-Ukll Jb^j U .IjjLifiVI Jlj»,VI 

Cholecystokinin Cjy^ ■■■.>■» t^-^— e f. Jl tjj^ ,^1 a>v* j'j^V 

(J-jSJI ^ »l jj^l SjL-aX. Clllfj jkLe-L^JI JoL-ijilj t^L^! 

. JijlLl ^LJall cjUij oUij JS-lL j-ic. ^^"^1 ^Jl 

»l j^mJI 

-t^u U ♦l_>i»^l 6jL^ ..iSUsj jjSaj 

.L4-*VI yJI Jl cs^jjX^Jl Jiji^l^ <^JL^ .1 

. Emulsification Lfj!)LjJLL.»l ^ .itL^ cUJuj Sj^k^ 

.KjE jD J A 



229 L^U&jfJ^ 



Fatty acid + Bile salt ^ Fatty acid - bile salt complex 

.Antiseptic plsuab^ Sj^U^t l^x^^ Iflx^ 

Succus entericus U^l 
^ ijLil^l Bninncf s glands ^jj^ jji. Uj^^j (JoUJLl j^) iij^U d^l^l 

(> tiliiJi i;L^ ^ joju ^1 ^liU jljVI ^..n'sn iikuai c^: <5iJi 

^ ^1 Crypts of Lieberkuhn c^ji^j^jxA <j>jui ol^ljil 

peptidases jjjfl^' 

Proteose, Peptones Aminopeptidases ^ Amino Acids 

or Dipeptidases 

Maltase jjIII* *2 
Maltose ^^^^^^^ ^ 2 Glucose 
Lactase -3 
Lactose Glucose + Galactose 
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Sucarase JjjS*- .4 

Siicara.s6 

Sucarose — » Glucose + Fructose 

Nuclease jJSjj: ,5 

Nucleic Acid — — ^ pumine +pyrimidine base 

+ phosphoric Acid 
+ pentose sugar 



(> C;(S^ oLiJI 6^ ^t,;-:^ Ueo- Caecal valae c^jj-^VI ^LLUI ^^1 ^ .nil 4 ^U;i> 

.(9-7 J^^) ciLt^t Aj^i^ <JjXA Laj ^Ul qUmiII ^-wJJ ^ CiLlf^l 61a JJjJ 




dlj ^ .IjuoiU <ik^l LiUJl 5^1 cjULJI J^j 

4i»L-jj "^1 (^jS V Microvilli <j,>f^l oLU-^^JL. f-j^^ «.LiJiJI ^> ^Df^ 

<nr. <JjJUa Lu (J^ULI ^Ui <i1I ^ ^ « - -^11 .Jltlilcjit . afl - -^"j 

Lau^ 550 ;^l>^ (5jLuu ^JxuJI I j-fJ <al^l 4_^LlJLI J« Ia« Sj^ 600 6jljij 

^jJlu J It (jLjiia Sjjj-« Lsl^ dJjJ t^yol I n'l CjI^J I j a I <->^ CjIjLc.^) >_Sj^j 
^ SjxLlJ.! (j-ajjJ Ij J* . rt i I Jjjj ULJ^ J >*J (jjJI <J>o Jl Cil J J *.r.7jl j>> ^>a^ JJX 

<L«.lj^ 4.^L. S^^ji^ ^L^l iJaLuiji cLU^ll <^ >^ 

^^1 f,J\ Jiiiy joit y:55U 4J,UJil <2^l ^ Villikinin c^\^ Jfi 

^L^j ^ .kJLjjl Sjji^ wiLuafil 4l»LMyj {kHi <3lJJI 4^^1.1 .CiUlijll 

. JUiJl Jiillj J=^l Ji^Jlj jUiiiVI jhL^ ,LiiJl JiUw ^u^l g^lj^' 

clLc Ui^l 5115JI LLii dljSj <iULI <ji^| ULiUj *l*-.VI 4i>a. Jtl-^J 
:( 10 - 7 ju, J^) l f . ^j: . h 5^^| ^ g^l ^1 .^j^^I^ 

jI^I ^L-u iLia. <Ji3L» jii^ (_^la-.|| Segmentation jy^ 

is^iyis <e2lxi- LL-aii ^juu Peristalsis iiaji^ '^j^ "V 

.»U-»VI Cilijlo 2^ ^1 ^jjj, Pendular <Jjaij 
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J fLjL^5>U ^LUI ^.UjJI ^JJu 0LU3JI J^^^J Viliary <^Uj -j 

If^j^^ ^1 Sjft'iiiA Sj^^u^ fLuaVI ^^^IVi ^jbjTonic ^jjp 

LLii-ul <^j^ i ^ ^ ^^^q"^ i^j^ J — ^-^j Antiperistalsis aIII ^^^x^£, '■j 
^1 j^VI c>Ij>^ ijjjs- <S j^l 6iA ^Uu3j .(^^Ldl i^UJiVL 




(10-7) ^jji^ 



Osmo- <jjilll]l j1 <jjj-fljjL3*^' -^'^1 UjiM ill jLiiiVI t *UI ^Lbrfalftl ^ 
j^^^^l ^^LmI fji^' c^j^^^ . A ij 11 ciL^Vl ^^^1 1 o* <^^_^kij <LLt^ ^ sis 

.(11-7 JiJ.) v-^L 



Water Salt 
(Nac) 




Pharynx 

^ oesophagus 

Mouth 



ileo ' caccal valve 

large intestine 



- ^^^^^^^^^^^^^"^^^^^ i^^^ ' 

Appendix 



btle salts 
vit.B, 



Ca^* 

Monosaccharides 
Amino acids 
Fats 
Vitamins 
K^, HCO,- 



- ascending 
• transuerse 

- descendins 

Colons 



anal 



ojUVI ciU^VI ij^L^! 1-1 

f JJ ■■■ y.tt lj ^^a^llJI Ji^^lSJI 5jj_^| oUjjVI ^^ 1.^ - -> ! ^jji; Ulu -Uj^J 




^j<j>Kjo oSt^ 4-^1 .trin w-xLSI > oIj U^i 25 UjJXj ?jm oVI ^_^LgaVI OSli Uj 

4XjykAlJ ^-iljUdVI jj-^^l J ^ H . ^* ^1 vlfj.^^ . Jl t fill Jul! <ldLM^ itfc^ft 1(1 i/^l irt" ftl 

pinocytosis 4^;>laJI i^,,>AiJI <fLuu l4^Luaiol ^ 

fJa«-« ci>a-y <jjLa.t cLji-i JS-i L^i)-^ ilj^Jfj^' frH * ? l>^ ^ * ! 

^5iUJ| <JiJI LjJ^Aj alt t>sLi. Carrier J*Lsj UjLaJU 5jjLa.VI jS*JI 
jS*J) kjb dliA Jkly UkU Ljtlill J511; t^iJ' j!^' «> 

•j^l c> t^>1 «> ^W^' 1^1 'i* t^j; r t^-*^^' 

.<i\Lj i^U. iUijil ^1 <iJA»JI ftiA 

,J[ UL^\ LjUI cljbjj nijKj Iju^^ u^I^ tA- u^L^l 



jl .t> nVl ^h!^ Olil Jl i^-aJI ^1 J--aS ^ S j^l ijL^l LjJ>ijJ Uill 

^ 'U^ ^joll ^ Chymes »liiJI ^ ^ <kjiiJI *Ll-VI JiJ; 

*laiJI ^ oUjjVIj »ai jJi*- ^Lu»i«i fojj .j^VI ^Ulll f.U^I ^1 jju jlMiiVI 

..ikSUJI j-_>ki Lj^: 3jww, 100 <xo Vj 

f JeJ>-aJI |>al i^'i-ol <Jjli!l 6>!>^' »L^J 

Thiamine tfrojlill j jK cj-olii Jl* c^lij^liiiJ) .-..^ jtUo, .Celullose 
.C^^J^JJfWil j^^^j Luj-VlS ol^UJI j^juj (B2) Riboflavin cgj^^'^'j ^^^^ 

, Faeces ifaiW' 

ij>-Ax. jtj_oj fj^j lA^ jIj^ ^LJI Ul .L^UlII ^ %75 .ui aJj- 
Ulij ?,.ft . A>(|1 l SUSJI <ilL. ^ A\\,„\\.\ LjiUJI iuU L^hJ^j olij^j^j 

Bilirubin ^ ^JJ) t i ,^ „ ^^j ^| j>-^ 




^^A^j fl >jil UH-a>3u Jit Ljjj^l ^-^a^ Urobilin c^jjj^j StercobilincglijiSj 

.Bilins 

(j^ai^ I ih^'i Skatole Jpl*JI j Indole Jj^iV' <4d>^l W 

jj^jJ .5jjI jJ\ ^^jiaJjj <LL^>i Reflex tj«.<tU ^ SjL^c- 

<5kLo ^ d ^LjLfllt ^JL^ Rectum ^iVMM ^ Faeces JajUJl 

Defecation refex jl ^Vl ^^^-SaI* ^ j S j-ii^ oL^i^l J^-:^ iilljy Anal region 
jl^l ^jj^ ujj-u^ ^^U-jJI ^ jj-c JLaj .Anus Ljj^j-iiJ^ < J al l ^ 

.Constipation JL-^VL <Ji jl ^1 ^jJLajj 



Biochemical processes r^\<^\\ oIjIaiII ^>Ui^VI jl o^VL j.^^jj 

Anabolism ^Mt oULic - 1 

jkijj .Biosynthesis c^jj^I Jf^liJJlj 1 . \il ^o^^nj l^-ji ajj^jII jIj^ i^Liu 
^1 Lojj .^^^^jJl pllj Jjjj "'jK llj 4x1aJI ft.2kVI jl oLj^^^-i-JI tllJijjL^VI 

.ATP oli-^ll ^^ili ct-j^Jl (>■ Energy oU. 

Catablism ^jfll oiaUft -2 

Ua^ '^l^iK^ (^1 UJi>=^J (^jVl <la.^l g:)^ ^..^aj; jkljj :iuliJI <l^^l 

t^jLaJ cLiji*- ^Ji\ ijjLa.VI oLijSl-JI Liii .Acetyl coA 

^e^*^' J Cjfi ii* .Acetyl coA ^1 | jj* U^j c»U*->ill 



jjiwUJI AjjJ Acetyl coA JaIl-VI <f>Aa^ riiJloJI 

4j^jlSJI .^jM.^jl ^li ^\ i,..<j "ijl Tricarboxylic acid cycle Jj ' >^jt^l 

.Calori 6yujJ\ ^^ftMiifl 4^LjbJI djL:^.^! U1 -u^^' J*^*-^ 

JjLu Kilo Calori ^jsl^ SjLc. JajlIa*uj .(16-15 c^-* U) aj^Ij ^j^la 

.*LAcV1 ailtj ^ * ^ 1000 

.-U^ ia.jJ 20-18 t« U <i--.llll is >JI 5jl^ ia.jJ ^LSJI ijl -3 

. a^l ^1 ^ :JI jjji^ ^ ^ 4^ ^ 24 jl .Sj^l^l 

: ^li 70 f^\uuu ^ 1. 1 1 '% I I 

^ 1680 = 40 X 70 = ^LuVI <3U» 



. L&jjiCJ (^^Udi^jjj!Jlj (^I^jjVI Jla Ciljl^Vlj CtVlxfijVlj ^uluaJI AjI^J 

r : 'j^ */ ,U Regulation & Body Temperature ifU^i 3j!>»»^j:) (ulaS 

<^l_> flj^ll <JJ) i-> II CjI jln t II ^^AA^j <^IjjL1I jI^I * ■"' ^> ■ 11 Ajlj-aJl 

^ SjljLsJI Aft a~j J <oL_>JI jjojLvlJlj J a tlj <£jjJLj jljjjj (ftLj^Lk Jiklj iiJAJylll 

^ijet ^ 4Lil oLn^ t jiij dJjS^J nllj ^Ix^Vlj Jjjuajlll ^ JX&u Jjla SjJU ji-Mi^l 

jloil LjLuid ftJt^lMI 6jl,>aJI jl ^La LtJoC f^Lu^l ^ (^jl ^1 iiXa^ 

Sa*j jiln tj-iSJj -^ijla 4^1. jj 37.5-36.5 ^ L» ^^aj^LJI jjLuiVl Sjl ^jIjjjj 
oVLa. ,5l^l jlc <jj4-iii SjjaII JMik i-uaL^I ij-i^ djjj !iLiLo jl jjj iu^ cUlj* 
JikJI Sjl^ i^jj ,2^2: .(..UtJI JjU: ojuj JUiiVlj j '» ♦lilj LLiJI j <ij^l 
L«x. *LuJil iLJi Sjl dJjSj «^La3I 5jl>a. <Jo>^ 

dJ jj Medical Thermometer Sjlj^l ■ — " o^'^ 

ij^ Jl-^j .jSUj t^L-^ SjI ^j^I ^ j] j,L«il]) c*^:: j1 LaVI <*^ji 

^j-UI Sjlj^ <A.jJ ^ J5^ ^1 Sjlj^ J J ^ Ulo jL*«aJI Sjl^ Cpl' 

L^V ^ ^ ^ ^1^1 ^ f^UjI^ ^ Vj uAuw 
.Sjl^JI Ujj jl jjli <iit ^ ^a. <*i ^ Ualt oL-i*^! ^-i^ ^ j^-i^U 

.SjjUl jl SjUl oUji^l jl o*^jSUI ^ ^:,LuiVI <u^ jl <iKlj U /CS cdJjSj 

.^^juiU ijL^UI <l*^l Jxij . - I I ^ ^^*.^i u^u^! -1 



'^^^^ , ^: ^^^^^^^^^ 

.<2iyi ^lijV 4^1 jiJI jl ^1 J^l^l ftjL^j ^Vl Jo^ SjL> -4 
.TSH ^jjl o^j^l u>»jfJb CfiJ^jj^J^ C?JljijjV' uj^^ "5 

.5j1 _>aJl Jjl Jii t> Jjjjj ^l_>l3VI Jl ^iJ-o-JI -2 

.5jl >aJI jjl jii j> Jjjj Lu. * jLJI JLHI JLaJI ^liaJ; a>Ajl iJ5 -3 

.^.ui^l jij^ Jaju ^^jJl JLaJI 3>J1 ,>^JJ l>» Jdif J.>*^' SjLj -5 

Thermo- ^.aliiiU ^j-aLi. j-^^ t^-^^ >^ 5_Ski4 ^ j-^j^ 

.regolatory Center 

»>JI ^ La1« .6jji^l jli ylll oU^t jl^ll ^filiJI ►^J' 

. Uj4£j Jl>*^I SjLjj lj>. JI 

_>lLLx;j:j - ^^ . ..--1 1 jtk^ ^ Sjlj^ 4^1 ...^11 Receptors ciUSi^l ^^l^j 
t^jii Ji^ Afferent ^jjlj ^L^l <I^I^ ^ ,^ t^j'j^l i^LsJI 
jiiL i^Thermostat jJilll J-^ jMI f-^' *j'->^ 4i-=UJl olj^^l 

Nerve impulses 5^^^^ oVL— JL- ■ . .j ^ -uJI SjjI^I S^I^I I^jj ^'jf*^ 

.Sjl^l 0.0*11 Efferent ^Lll jijll 
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Excretoi^ System & The Kidney 2ulsai5^th>'y U 

^^^^ >^ oUljuil 

%78 %65 r^jiUUI 

%82 :^lcU^ %70 
%95 :^lJiji3 %74 

t ' II j^L-« ^^j^j^l jlj^l <13 ^y: jjlii : Diabetes insipidus ^jllJI c^ji^-ill * 

(ji>o loA J.*^ .Antidiuretic H. (ADH) 
. JL^I > Jli; - 1 

Hypothalamus jL^I c*^ iikl* ^> ^i.^ ^ jJa^ j1 Jlci^^ >ft ck*^' v^-^j * 
Posterior Petiutary ii^liill 5jiU ^^^iliJI t>=^' u>ej u>*->*J' '-^^ 

. Hypothalamus jLjil c^:^ ^ji i^ilL^ j^ljijl L-ijl * 



Adrenal cortical Insuffticiency <jjUSll j^l s * 

Renal disease iiKJI * 
Interitis ^.U^VI olfLll * 

.Disorders of abomasum cjI jl^l a^II <.3^I j^lti:! ^^jt * 

<LALt jjil: Jxiu <^^.t.ll ai^ ADH Jl JUi jLA^ -: J^l 

<^jVI 'U>^^' j'jiK 

: J Diabetes Mellitus j^j ^jUII 4^j< ^' * 

(Normal 0.1 %) J^l J^j %0.5 - 0.2 Jl ji« ^ SjLj * 
^ 100 / fJtL 180 120 = ^Jl ^ Jj^ 
Hyperglycaemia fjj^ jl^ SjIj} * 

t^LjjliJI ^ Isletes of Langerhans j^uiUj^V oIjjj-^ Jl^x jt 

Insulin cjJj^VI tjt>^j^ 

frLeU 4xuilJU (Osmosis) jlLUI :<L;kj ^kJajlll ^ 

^ Active transport JUill J*:!' 
C:iU;^wJL ^ Diffusion jLi^^' 

jl ^Ul t^>uai ^ csi>-:u'i'l f^JiiSlI jt Osmoregulation 3^ 



.SjjiUI f^lil IjljS (JjLuj 4 i..n<^ll »UI 

oxidation water om^sUII (1 

JS) C02 J .Lo L4L>^j L:iUJl Jkl J i^loJJI jI^I Sa^l ^ * 
JSj *>Li 1 .00 2^ <till j^lj-^ j-^ / 0.60 

4jj-ioJI JLljVI (jjck ^lUl frUI <,ujj .(^Lfi jjlJ 0.42 ^ll* oLl^jj^JI 

^ pUI ^ %10 - 5 ^^1^ JS-iy Metabolic water 

JjLu ^ Lu ^.uImm Kangaroo Rat ^^juiJI j>?. ,>xj * 

Food Water ^uiaJi ^ j^^I »Ut (2 

Drinking water oj^i »u (3 
j^i uUaJl s ^Ik Cii :Thirst stimulus i.UJ^' 



^ ni 111 ^ ^ Thirst center ^j.iUtll (jr^ ^ •'t a jj^j oL-uI^jJI ^j^] oil * 
.^11 5^15 Medial part of the hypothalamus jI^II c^^Ji ^ ^\^\ 

#■ 

.<JI <a^L^ 

• • • 

.(^jJI^{^300 = oUiW) 

■if^Ji^^ ^ u^V 1/2 :^Ui; V Insensible perspiration 

.uL-iVI ^ f jfll ^ jU 15 - 10 i^l j^i^l oi*^ * 

.<Jlfi ^ jj^ji^ <2LUI JLtVI <^jl^ s^j jUJI jaJI >elll jlJji * 





.^jJI ^ 1^ 40 • 20 <^j>JLI .Ul jliVI ^ * 

(I jj jSJI) LAifll ^jpi US *UI j> L jiiS cIj-S 

J^l ^3j^ aUI (4 

J^l i_r->.j illiji - ■ ^ »UI "-^^ JL^' <.-i ^S J Ua>^jj«*> fl ^^^ii-^ll 

. JL^I jLj^ JjO^aJ; ^ IjjJ J^i 

. ADH JL^I ^I^Cjj^^ 3i> j^li^ ii> i> JW C-^ * 

.^L ^ Hypothalamus jl^l c*=l: ^Siai* ^ ADH j^i^ ^ 

Posterior pituitary <j-qLL1]I Sjiil ^^jiliJI ^^aill ^ * 

SjUI ^ 5jL3 ^ - Nephrons iJSJI c-Ujji ^ JiU. > J>*>j-!' J-^ * 

. JL^I JJi Suio Reabsorption *UI ^^aL^l 

e?iil ADH Jl jjV i^UUI Soil] ^^^1 ^1 > jl^e^l JL^^ * 

.Ul ^> oL-^ ^L^l SjUV J>JI u^LL^I i^l^l ^-Jl je> JX^ 

.»UI oL«S »lk£.l ^vy^Lj 

/jl U:l J <Aa^ JjL^VI^i^jlJ 



Water input ■ • ■ "n* »U1 

5650 750 olyj-illj Jil>-JI - 

1750 250 ^.UUl .U - 

400 50 JAaiJI »U - 

jiJJL 7800 1050 ^j.^n 

Water output ^^2^1 »UI 

2000 600 (JL^I ^) JSII - 

200 50 (31^1 ^) ^>JI - 

700 350 Ox5) olil ^Ij ^1 - 

4000 50 (j^) ij5^l joill - 

900 0 ( .^u ) 3jjLJ]| jjjJI - 

jiilJi. 7800 1050 

Water Turnover JU*Iu<VI jt^^UI utli-^^' ''^ 

1500 500 <uUJJI joiJI - 

2400 100 Sj^I - 

3000 700 .[^^\ - 

1000 700 i^UjiiJI - 

400 100 (*l>^l)5jl^l- 

1500 700 ?ai*UI JoiJI - 

9800 Itoo 



9800 3700 ^'^<^'-^*t^ 
7800 + 1050+ 

^>VI a^JI 17600 4750 ^^jVI oaJ) : ^.^l 

Body Fluids2L<4iii»JI JItljiJi 

jt^lj till ^ A I .ijj I til ^ ft <jl i-a till L^jSLi ^-i-*iJI i^ijj (j-a <jJLt ? 1 J,l 

yLo^VI <JL». I '< nft't 4 _> ft ..iJBill JjI j ..ill n ..i-sll JIIj^Lj 4jI jil 

<lilj^ ^ ^j^^ <Lla£ ^-t ...lA il olij l^j^l ^ . (u^^ •'>?>J (.r^ J*^ ^) ^ •> 
JUUVI ^ Summer diarrhea ^ij.^ll JLj— .yi u^j^ • JW--! *tpf^ cr^ 

Fluid compartment of the body ^j ^ i ii ^J l Jjt>^l |»LM2i 

•i^' ULU a- ^^50 Intracellular fluid : LiUJI Jkb JlLJl - 1 
jjj-o oUjjVI jjtjju Jl^ ijjliJI ^ <JU iJjLs dL: LMJJI <a-ixl 

: ^1 .^^1 j> %20 jJL. Extracellular fluid LiUJI 2:jU. JlL-Jl - 2 

%5 j_L; Plasma ^ Jl Lj^L jl - \ 
.^jj-JI A^cjVI jtaa. Lti Cr^ Interstitial JILJI - ^ 

: Ji* i^UJI Jil^' - 

Cerebrospinal fluid y^L«Jl JiLJI - 1 

Synovial fluid ^i.^ali JiLJI - 2 



Aqueous humor ^^lixll JILJI - 3 

*l JIL- - 5 
JWI-6 

LI . Active transport JUiJI Jiiil ^1 <iL»-il High selective permeability cUj;VI 

jxoHs <jy^\ 4fCjVI iUUw 

.^IjlII ,jli>iJI ol j jl Plasm proteins 
jju>l' j J'^b Water » Ulj Inorganic ions 4j>--SuJI oUjjVI ^> ■■• - u> 

Js: 0^ > J Electrolyte pump <_Ujal ^ > ) JLuiJI JiJl - 2 

> Na+ f.jiJ>-^l Jlx y UJl ^ ^1 J) ^1 ^ ^1 ^( j LiLiJI 

K+ j.^t;>JI CiM^ JU.jI .(^U j^ij:) l^jU. ^ ji) LiUJI Jib 

Je^^) Lflilj J! k"^^ «> 

.(JaL^I ,_^) <J^^ LfiUJI ^ ,UI JjSiJ * 

cP! r ^^^^ J[ ^1^1 Jl 15 ^lii <^ Jl sjLj u! * 



Water intoxication ^^Ul ^^o...';lL dJj ^UL 
. Hypotonic Nacl ^LxLJl ^J-o vJA^ J>La-A j^i^. aic ^-j^-^l o**^ i^j^ ^ 
(^Jl Ji.r> A JjLlJLc) Isotonic Nacl jKLxLJI j^L Jjl o J^U ^ ^^io. jlc Loi * 
L^LaJl (JjLioj 45^^ ? ^11 »lj.i^VI ^ ^UiJLo J^-Mij f-LLI ^^jj^ i^tt i 

JlLJIj 

Jua-. ►ULl ,_.-^.„ ^^1 t^j}^ Hypotonic Nacl ^L«U1 ^J- ^ ^Sj- J^^la-* ^ LI * 
cellular dehydration LiUJI ^Ua.j ^<;:>liJl *UL1 ^ ^.,-^5: J>l^j 

. jl^l ftjjS (j^ oLjjt Jj)..-i-tHj (Ja-^) CjIjj^I j1 jk-iJI - 1 

JlLJI L»iljLii J^'J J^l-^l 

LiUJ! JiLJ) 6^ L!iLiJI J^l J Jil-J' -it^j * 
.j^l jill ^ Na* . Ca"^ . Mg** ^^jj-i^lj f ji-e^^^J ^l^Jib 




.Mg'^,Ca"'*,K*,Na'':<j^>. 
. oj.A^II >::>UjjV1 ^> SlJ5j HP04' , HC03' j CI' aJU- CiLij^lj 

Lf^ |kjl ^ ^^^j^UuJ o^lji! U>^^ i-uaLaJI ■■■■^11 Jjl>uJI La) 

Na"^ uUjSj cr <ku.lje j,VjUL; cL^jU jlijeVI ^liAj Na^ ^1 Ul^\ it JL. 4^^^ 

(LiL_>4^l JjIju (jj^li v**-*) 

.<^UJI Jil^lj .^Jl J^j .LiUJI Jib 

yjill Claude Bernard jjli ^.j^ ^UJI ^iJI JJUJI 5 ^ ^ JL,1 

V^J^' ^-^^ «> yi^l^l iu-jJL CjJJLJI jSj <ju. ^^-»lu** 



Homeostasis LaJS Walter Cannon ^j^l^: jiS\j ^LaJI jlLI * 

^Ll^ j^I liA I (J .Al ^'il aic 7,4 = pH j^jjl 5».^^^.a^ i^jj - 1 
»^L*-fiLi .\ -kll rl^jl Acidaemia l^j^,^ Sj'-d>f '"II 

^1 tij-^ .n ft Cfr^LJI LjiK j Alkalaemia jkjll iijL^U SjLjj .t.ll 

t^jl j1 a^l loA 4> ^ IjI (^f^ 100 / ^ 10) j.jJI ^ 

^ jkjj^ljjjJIj jkjjjj--ua]l ^ 1 ill ft j jJI 5^ ji^jJK]! <<i ft j-J-i^ - 3 

Constancy Jil >^l i^^l oVL=JI aaa ^^ia^w j-^i*^" 

Homeostasis u^ljlll j^jij c^l f-"*^ t^U' Ja^^l 



(Ly, Jl ijcjVI olj"*?" Wife tS^j) JiUJIj i^jJI J-a- 0^i j"^!^ JjUl 

.(jlijjl J:LJIj jkjJI J-au. C« J-ssJiy 4j>»jJI Vj^' u'j-^ (2 



■ U <jjAaJI JL»i^^l iijJaJ 

^j-ft X2h.lj kJ-L^ ^jk, iijLaJt <j>o Jl 4jjjUiiJI 5-ij:jVI ^jl j-L^ 6^ Jjl till ±»j 
^.<UL^ V ^jl.Ar Ci^lj-illj 6J jiVl ^Ijj^ Endometrium i^J^^I i-uiUJl L!iLLll 

^^1^1 ^i4i>]l ol J jl ^Ij inorganic ions <j>4^l 

Substance of low molecular weight 

J*-" '='^pJ^ u- SJL^- RBC j-«Jl ^ Jl LiU ^ JS jjj^ V LjiiJj 
Substance of high molecular ^Ull y^>=Jl j;^! olj jl ^Ij Plasma proteins ^^Jl 

:^3L:^JjLi]| jilij,, .Weight 

Capillar pressure c^j^xJJl IJuaJI - 1 

.cllujjJI (> JU. j^l trafiltration 
:yi-ijyi ^ jiji j.^ CoIHod Osmotic Pressure i^j^Ji cjj^jVl la*-^' - 2 

.Jilj 35 iuL^l 5j^J| ^ .^.1 1 lai^l ^ 



.aIj^ h^J\ hj^xjiA\ o\j^^ JlP^ '-4s Lf^j^' ^UjJI JiU. j^^jjJI 

Acid - Base balance (MuyW i^jLA\2S\ ^^^bt^l dj^j^^ 

JjjLa.j (7.8 - 7) :a> o^LJJI atLU pH ^^li^jj^l ^Vl jjA^ ^jl ^ .^^1 ^1^1 
^1^1 ^ ^ J u ^ L!iiJI 2;^Liw Jilj^t ^ ^..M.MI oLxiJI j,! .(7.4) 

JUiVJ i?^ j! ^1 jl uL-- ^"^l Jbl^ <^ J^lj^' j' lk^I^I 

<,xi>j^^ll -J ilUJI ^a...iio .LjL^Vl Jjj-=JI t> J^i Blood pH ^Ji ^^i^^jjjlx^I ^VI 
<i>^jJI 4j^UJI ^ <1LJI .n'i ^jU ,3iij>.jjj^l ^Vl Ijlj Acidaemia 

Alkalaemia 

•Ct^^ c> 00'^' J^l u'-^'ifl 



257 »UiaVi usu^j^ 



^ ^1 ^ L4_jJi ^1 Acidosis 4 j.^ M ^11 Sjly, (1 

Acidaemia ^^1 ^j^*'^ 
Jllj^l ^ ocljiU ^>^l f^j^j i^.i.^^ll ^ Alkalosis Sjclill SjLj (2 

Alkalemia 5jatt5 SjLj ^.x^I LjcU ^jLj Jiljjj (i;- ■<V' 

4jj_uijLlII LuajA^xJL H2CO3 Ja^jjI^I ^^^yi-aUk J-A^ (>o La^UJl <^^t ^>:aJI S jlj} ^ - ' - J ^ 

.Respiratory acidosis 
Respiratory ijM.flnli ijA£.U]L C02 jLt > ijjjlill iojcUll 5 jLij ^ > -"j * 

.alkalosis 

LjcUJI ^UlL:! j1 H2C03 >1 ^ SjL3 L^j^I '^b * 

Metablic acidosis i^jA=J\ j <JUJI ^- "^ 

H2C03 I j^^U yjl ^ 4>Ui:! j] SjclS iil <iU>l ij jcLUI j^l^ I jl J * 

.Metabolic Alkalosis 4jjcliJI -j iiUJI 

. Insufficient Respiratory Ventilation ■^'■n ^>Ui:l * 

.Chemical Buffers iijUl iJjUil i^lUoj^l jlji' (1 
Ji> i> (-all ^ H2CO3 j^j: jw^U^ (2 

^C^\ ji> c> (H+ , HCO'3) oU^jliJIj Cj^jjJ:hHI C> 



t^^\j\4*^\i^ji^ icy^\:j\j^] 258} \ni 




Chemical BulTers ajjUXI ^UaoSJI : Vji 

^Vl ^ J J 1 ^ jjj itl 4^1 L4J^^J^J jjl ifc^-ii HCO'3 ciU^j^j \ 11 oUjjIj H2CO3 
<jjLdJI oLlujij^l (j'M^ JjJLaj ^ j H2 SO4 (J!l^ c5;>^ ^j^^L^ 4^La^l 

: (H2CO3 

(H2SO^ + HC03-) 

2H+ + SO4 + 2HCO-3 ► 2H2CO3 + SO4 

HC0"3 dJ5L4Xu.l SjtlSll 4J5 JcUllI j> glu 

Sj^LaJI ^ ^fl i .a I Q ^ \t J . >^ ^ J -CSL^^' j^^^AisLsJI ^^L^l ^LiA^ LflLJal al^. 

Jijla t^jU-a J ^Jl LuajAa. SjU^ J*-M^ idlj o*ii*JJ ^oJi^jUl Lajjja. 

. J^l ^ H+ ^ji^l ^ 

JaUl^VU iiJSJt jkjSj ^ ii-k*-i-3 Sjtli Vjl JjljIa^ L^jji riljjfl dJcL3 alt Lai 

^1 ^ ikiUil jj^>J J^l ^> 5j^liJI jljJLl SjliX? H+ 

:j> Blood Buffer f.Ji JjUII 31^1 ^j^Slj 
a1 ^Ji JjUil Jl^l olijl- : HCO- 3 oU^jS^I * 

Hb ^Ji ^Uxi * 
Plasma Proteins ^Jl U^iL olipj^ * 
HPO'3 c.U^>Jl * 




OljU^ ^'ii in vitro <j>j^I f^J\ (SJ^ 0^ SH*^ Ciijii^l ^ 



HCO-3 %65 
Hb ^LAk % 28 
Plasma protein ^Jl >^^j^ ^6 
HP0-4olix->s%l 

Etracellular Buffers LliUJI ^jLL J:i j^l Sj^^l <JjUil '.--<" j1 >ll U * 

Respiraadory adjustment of H2 C03 j^^^^i ua^uj ^ .f't-'t : 'ui^ 
Jaiu* ^Uiil 0- (j^jJI Ujj^^ H2CO3 yV) yjUll HCO-3 Lu^ 

: {H2O3 

C02 + H20 — ►H2C03 

iy^l j5*G: ft jAj CO2 jU. ij-S ^ Lj > ^Ixu H2CO3 <^ uU JJjl 

^Vl jJI ^ wi:UI jSljLl LliLI CO2 5^ ^Uiil jt Sjli, jijS 

ji j^, CO2 ijLj <^ ^jyj^l ^Vl ^LiLkil ^ ai jl 

CO2 ^1:^1 c>^ 




rQOJiJI ^jL> (jiL HCO3 J CiU ^ : liJU 
Excretion of hydrogen & bicarbonate ions by the kidney 

(> gi::^ -oJjLjuu ^j-Li-u« HCO3' Jl H2SO4 LsL^l jlxj 

•Jb^l 3i>t. ^jt |kliS (S04=) 

2H+ + S04= + 2HC03- ►2H2C03 + So4= 

j_jJI 5_sLi-=>l ^< <j ' ■ ■>! HCO3" j>» j<LAftS> ^l^lLuil JxUjJI li* t^-AjiJ 
Ji-s ^-t*.! -^H <^ljj.f^l <UjLaI (S04~) u^j-*J J>^J^ i3i^ o'* C-*'** "^^Ji^ 

.ia^l Na+ jiiU^jt 

jU Lfjji^ (>. Sj>iill HCO3' 4_^LiJI LjJiJUj <j1SJI olliJ 

.iy^l JUiVl ^> giUJI CO2 

^ >L* yoUk Jji-i4 Lu,_*- JlaJu 15 all H2CO3 Ujlo CO2 wjjjj 

HCO3- J H+ lijlo Carbonic anhydrase JuKJI LiU. 

CO2 + H2O ► H2CO3 > H+ + HCO3- 

JjUu t5 ill Na+ u>iu .-; ...V 5^^! ^UVI JlU- ^ c>e ^* 

.(1 - 8 fJ»j JS-i) Na+ J HCO-3 cLyjl j> U J. r,^u . , j J^l j^^^ ^y. 



HCO3- 4- 



iiKJI ^lil UiU 
COj + HjO 

tic. 



:.A 

HCOj + H+ 



Na 4- 



Na+ 



(l-8)^jjiJi 



'^j-^ Lf^l t^JJi ('^j^j W^) - ij" ' -:! ! Jii>>-Ji ^1 t^l -r^ 
6ji_^ joiij Lu 1^1^ 3^ ^ ,m 5^ Lot .(csijJ^i 

•r-^' 6jl>». ^jtlu Jcu:_^ j^l 5L«|^ Sjjiai »UI ^ jiJ^\ oiLul' o! 



joi^j . (H+ , K+ , Na+ Ji^) 5-^1 ol:^VI y^J^^ hjjj^\ Jj^l 
^ji^ oil ^jLuSi:; jl <lo ^jaLoj (Non volatile) SjLikll ^ oiLukill dllSj 1.111 

^ J>-JI fe-^J >^ > ah dlil (Urine) J>JI 4 j n ,.n La J>aJL j^l JxJ jI^I 

Di- >a.UJI yU^I ■ '"i^ Dorsal wall of the abdomen Cy> t^j-*^' j'-^r^^ 
aj^ (2- 8 |k5j Jli) Capsule ^ht -> « ^UJl ^ <_JS JS .aphragm 

.^jUJI ^1 Cortex 5 j-lill - 1 

. Ji^UI Medulla ^1-2 

Renal lobules 5j>KJI ^j-^I Cone - shaped <aL>i^ JlS ^> .-JJI 4:0^ 
Papillae oUUL cjIa^I <^ L^lu s jnJiiJI gj-^ c> SjxtS o^Ssn 

Minor ca- 1 jj* u*^?^ jlH^ ^f^' lt^ ^l-*^' jj^ ^t*^^ -^jlill 

. lyces 



cortex — 



nneduUa 



nephrons 



renal pyramid 




collecting 
renal pelvis duct 



L^lj .Major calyces i j;;< bUJi ^j^^ S^^jJL*^! ^ i^ n ^> ? r j — - jUjIj 
(i 4aKJI OA-jij , Renal Pelvis <JSJI s^^^l ^U UH ^> Icjjl^ 

. (3 • 8 Jl^) ^LaiVI ULSJU v-i^lj iJaUlj JfiJIj jijl^' 



(3 •8)(jjji-a 
^ i>y I .jj>3j umij 




renal arteiy 

renal vein 
kidney 
aorta 
posterior 
vena cava 

ureter 

urinary 
bladder 

urethra 




jjSlI l^.ii^l i ^ J^n SjfJ^I ^jV ills (^J^ ^ J^'j C'^'^' LT* 

: Lajbj <J^I tjriii^^il ^iMH oUI jA=JI (jl£.j:i dll^j. Ureter .^l^J' 

jISjVIj Jio Lobulated ^^-a*^ -1 
.^UuiVlj J^^lj J JakUlj ^jli ^1 Jlo non Lobulated ^^.oift - ^ 
.Hilum j1 Hilus j^^SUL iJill (^Ut .-uUJI ^ »_iL^l j^jj 

Nephrons oUj^L ..m <JUi 

.(4 - 8 jkSj Jl^) Renal or uriniferous tubule <j>lS jt iJ^ Jjj^l tjj^ JS .^ii* 




(4-8)j^jJi^ 



I ^^AUI ^ Collecting Ducts <jl.q^1 oljiill <j^\ j\ <J^1 vi^l^Vl jiai 

ray - like striation 4 ^ IjcU .t^Ja^kk JS^ii ^ <JHI ^j^^^s.. ^ v^l ^ 

.striated hU^^.^Gi^Ij jjjj ^\ Jjl^ Uo 

j^j: Bowman's Capsule (jLjj ^.^Al^ ^ J^l ^yu^ oli^ jIj <J>JI ^j^VI 
^j^j Renal corpuscle ^j^KJI ^ * ■ .t.ll <a£.jVI t> <Jil IfUlj 

Malpighian ^^^jilL jt Glomerulus Jj^j^Ij 

.Proxaimal Convoluted tubule (iiiUI) ^jj^I jI Lkll iijilll <jji»VI • 
.Loop of Henle j1 Henle*s Loop jiJtjt 
Distal Convoluted tubule (4A^liJI) SjaxJI j] ^^ll^JI <jjlUI <jj^VIj 
ol^l ^ l^Lji^ oUj^l cju-ajj. Collecting ducts <i ft.>ll oljisllj 

^ oUj>UI Lol jI^I J^L SjL3 1.. aLjL aJ^I ij^ 

UAj iSiLt dUj .ljUl S ^jSJI 6* 

^ (^j^ (^oJl ui^e i--. iiKJI JUJI >u^j3 JLA j»>iJI Jb^ >:« 



(Hypotonic urine) >.«j^ti J^l ^ (jllJlJI 

Hypertonic urine jj^ jiJI ^Ic ^u^^ajj ^^A'a^u J^l ^k^^ - " ijU^ ji£ U1 

.jkjl J^.<aj» ^ (jJtl JjaJI jjl 

j>«jj^l wibu-^l <juj1 ^^1 6/1 CfrJ CJlM' JU^il (ij>»jj^' lii-iJI jlij 

.^al) jU/J>-jjt ^ 3000 J ji] / J>«jj1 1200 - 50 cj^ ^^t .^.J! 

•jiJ /Jb-jj1 300 ^Ij^ ;..o,,.-^H Jil^ J^jJ^ kv>^il .liul 5aKJI JjU: 

■<^laJ1 ■ <L^1^ ^^LaVlj »UI <a]Ia^ Cttj-A^ j>jh'i"ll loA ^IjJ 

jXI Jl ^1 jjSI j3 juiuj (3 

^> jljll ft jjSjj u^Ui^l Jit jj-^Lj 5;jUJI <!«' alljJI 5J^t 

:|» Jl ^ H+ u3i» (4 

.j^aU <A^L UjSj 7.4 ^Ija. >ftj pH j^lj3.jjjA4JI ^VL H+ (jjjl ^ ^ 
LoyoaJi y^L^ Sicj alkalaemia j^JI LotU j^I 1 <u.li;jl jitj 

.Acidaemia o>«JI 

.HCO3- tj^Lolol J ^ j1 H+ clijjl j^jk Ul. SJiJc a>^ ri 

(j^L^j «Lj^^l Jl-A al l 

.Bile salts 



j\ <i^\ oUljull f^i^yW ^ i^ji^l iJ^l cUjS 



Filtration jjJI (1 
Reabsoq)tion ^Lai^VI ajIaI (2 
Secretion jl >VI {3 
Filltration^jUi 

.^jk 1,5 i^jiJSJl jtAiijiJI ^ 

^j^l i:jLjJI ^ ^ 70 j^l^ jJxa <^^l ^ la^l U * 

^jy j^Sj ^ 25 <jdUI »UjI ^L- ^ <^jVI ^ 

^ Ci-i^ UilJl SjJjJI dJilj Jjjj ^ 15 gJLy iJ^I <.^VI yj JIUJI 

.(15 + 30) -lO^j^ 25 
.Ul ^Uj. <ki^ Jjoao all ijtjVI (jljj^ jjikz SjilUiA * 

.35.000 ^1^^ j^^l ^ ^^iJi ^-^1 ^ ^Vl a*Jl jl * 
J^l ^JiCi'^c^'il^ (34.000 = ^ . j) ^1 c^^l j^ji^'ili** 

.(67 JOO = jr . j) Serum alboumin 



.Lwjj jll 170 Jjbu U <ii5jLll 

V ^1 Cill-uj^l ^ djLx 6^1^ c^AX L-« J*^^ LaIai ^u^l^t I J.A ^ } iti^ ^ 

.^^1 i^l^VI u^j^ jl^l <n1ol jbu JJol ilfkl j^iii-vll ^\t1 ii n Jjl 













jij 168.5 


jJl70 






170 


^170 






555 


^560 


Na* 


^ 2 




(J: 29 






^ 16.8 


^17 






^255 


<^255 


HCO,- 


<^30 


f£2l 


^51 





Reabsorption (j^Lu^VI S^l^j ^ 

.<li jl^l ^rU* *Ul J.a^tiJj <jJ>jJJ v-XIjUVI 



%12 U (Uajj / 3^ 1 10 ^) LJxJI 4j>lUl <.^VI ^ .Ul ^ %88 ^^1^ 

.{ai^j / 15 yif) iiijji Lj^ibu <^vi jL.ui j\ 



l^j: iJ^I <j^VI JiLJI J*^ ^1 u^L^I 4^ jjjj 

Cjyl >iJl ^>..-> ,^^1 J:L«JI yJl 4^>*iV) 0- *UI iii; idJil .Oj-iiVl Jklj JSL^I ^ 
5kjaJl ij^jLiJ) JLjcjVI Jilj (jJI (jiiJ! JIL-JI <>(i^jiJ>-sJI Jli^ljj •^L»»jj'i'l 

.<j>«Jl 5aiijVI Ji^lj ^1 oil. iJ^I <i>AiVL 

L^l JUJLUI %90 ^^l>^ f.jiJ>-»Jlj *U1 JS aljaj 

. LUI <j^VI ^ (%88) 4a.j u*l^j c-i' ^'j 
j^ijj ^^iu »ljlJI Ji.jL» (^illj LLJI Ljpill <j>^Vl J jZj, ^\ jJI ^ ^ jjLs cUjJ 

. Lj^l ^ySjSj jj^^ LyL^j Lll 

Ji.jy ^ *l>iJI dpj fjjll J:LJI uUii ..Ul j^li ^ J>UI ^1 .iilxy 

.<ij3j / 3^ 15 Liil t5jLuj ^^li.i.ll (^jlUI uJj^iVI J! 

^ Jb^l <> ^ 1 .5 JjUj liAj ^ 3^ 1 ^j^l ^ . - ^ V iillil 

Secretion jl jiVI : 'liJl^ 
6j4^ Sj^Ij ^yiixJI ijjiiLI <j^Vl 4^U.j iJ^I oj^VI LiLi. f.j22>lfiy*2 

JJL*li .<^liiJI jI^I 4^UJ| ^L.s ^1 ^ ^Ll^ ..-^1 1 ^ ^ * 

^L^Vl 1-^ . CO2 gll, cU^j^lj u>AJb c.l>HH'^jl^l 



"Kj-" IaJo OaIajj (jk^l ^ 300 ^l>a.) LfijS^' j5i>la 6^ CO2 Jl^jlcu * 

.4j>fiJl (jiLLLiI acidaemia jkjJI i^j^ ^^jjj j^-^inJI ^jI jU.aI H< 
.Lj^l jLjjl jic Alkalaemia ^kJI 4jJ£.U ^jJj ,,,a«:^l ^1 jla^l ^ 
Luij JLj. .^^ £ jt>^ Blood pH ^Jl <a.jj fk^IuS ^jU"..ri V ii^Jl cj^ dJjl H< 

.H+ (jii^ C->^ i3i>^ o*" Cjy^^' j 

.bjL- lijSj LS HCO3- J Na+ 
c,ljt«,jjJI J HCO3- I^-aaIj Buffers <bLai jl^l <k«.ljj J>JI 0- Cjj^jijji4JI 

P04= 

P04= + H+ ► HPO4- + Na+ ► NaHP04 

^^ glutamine cg-tjlaJI ^ i^LLj <jii^VI (jisLo^VI ^ Li^-oVl J--ai 

Deamination J^^l iiLc ^^a^-jj vie^'^' 
uijSll H+ Cj^} ^ Ujl >l ^ l^iSJj Lu>-!>U v*-iJL 5i=JI i^^^VI ^1 

CI- Ji. ^L. CiH^ ^ NH4+ .j^Jl J\ jji^i j^' NH4+ 

H+ J) Lyj-.VI j! ^1 ^ALui . J>J) ^ <f^->^l T^'-^'^' ^^y>=^ 

- . .■■^1 1 ij.U. i^UJI <JL-1I jkUjjVI ^> ^ j£.L>u idJjj Na+ ^j^L-alolj 

.djjtjJI ^j^Uj .Lj^l Jl» oliUkiJI ^> ^ jl>9.^ tfli-JI S-^^VI 



:^J^j aj^l OLijQVI (1 
Lk£ .La-^lu <iL^I ji i^t v:uljVl aIa Lt^Lkj ^^^l Jj^^l 

■o^L^rjU ^1^1 jujLi idjU^j w-iUVi Jt^ ,:,t 

:UIjdl a^^l i^lj!iU a_i->h.Mtl aL^LuLI (2 

Infolding j:)UJI ^\ LS Brush like ^jjf-o <lkiil yojUVI ftia L^Li. 
^Ll^ ^^li Millj LlIaJI ^^VI ^ Jli Basal cell membrane ^j^l »i*tu«li dd£.U 
jIjcL Mitochondria L)jjj$jiill L^UJI 5jcU <^La« ^jLj ^ 

■ j^^V'j u^L'^V' diffusion jUuiVI <a.LJ.| jjly, 

J^t jjc jbj3 (i:j3^jt3l JLa^ ufi^ ^'i^l C^^' ^-^ 

.SjAuiaJI Ji\^utU -i CJ? ^ « ■ l^LtS (ji i i'^' (yl^l 

UjfiLu; Sjj*^ ijcjl ^ j..JL S^Ll« <xuSJI 

.High Filtration pressure Lilt i -^- j -^. ^ ILi^ oej^ 

uric J^l urea L^l ^| ^^^^ ^, ^, ^.^Jil 

^ oLijjjll) dJiSj .Creatinen Cjy^L^I UL^VL urates o^jj^l j ac'^^ 



' ' Glomerular Filtration Rate, GRF^^u-t^ 

Giomerular j^aaj^I j^'JIj oU^e t^t '■ie^^' (> C^j^ efJ^'' JiLZil ^^A..n 
Lo <jMpJI <jl£, yi\ Aj^] <jLjLii ^1 6^ ^ f^jJI pL^I Lt . Filtrate 

1000 - 100 La jj^l Cjj^aj tjc 

<jiljj-iiJI .7.11 <uc I oLI^i ?%it> ^1 JSI^^aJI <jjS: jj ^ 4jLiji jt-il ^1 LI 

.^^jjJI JIUJI ^ Sjj^^I Jjl^illj o^^VI Ji^: 4:1 US .Sj^l 

.GFR ^^jojSJI jllI J-u^ 
<Ll5jJI ^ J uKL 125 {>M.^1I jt^p^ ^jLuuiVI crt^' C^>*^' "J-^ 

uij a^u-i JjLu U jjbj jo^ljJI ^ jU 180 c-il^l <^ jeJUj 

. UjS- <:lill ^ j^L L^JU 

Lat ij^^ ylll jl^l JLojlL^L ^^xuiJI j^jlll Ja^ o-LiS 0^ 

SOij jLuaS^I ^ j^lj 31k: ^ JnO M.-* ylll Inulin CjtJij^\ SjU JSu. iJSJI oU^ 

Plasma Clearance Uj^Ull aj)>yalt ^j iit ^J 1 
3^ 100 JS^jJ.0.1 ^^(5^U3iLjjL>-!^ 

6' So^l jJI iipJl JL^I SjUI at: ^ 0.1 5jL* > U^iLJI ^> 

.Sdz^l^l 5i*5jJl SjUI aoa ^> ^^yi^ iij^^^l 3^ 100 




<jjUll JaxLmJ Clearance <£j|^^l i>>J) 



J^I^^SjUI^j^j: X JL^l = Clearance <.^jy^\ 



U 



xV= C 



ftjLa I.V JJjt^JI j^jla ?io l" III II AjUl (jLaJi i^Jj^^^uAll ? ^ a .^".11 ^Lul jlcj 

^ ftjUl jj^ji ji^ ^ <ii£ ^>-fc..r» a, jii .Inulin c^^Ja^I 

UjiUI oLi Jliil Ijjk L«Sj .<iLJI yjLJI (5 - 8 JlJL) J[^l ^ 

C^j^l 6000 ^ J^l t^jii^ . 3^ 100 ^ c^^l jOlo 50 ^ 

iJjLjJLI JikLj .<i^Jt ^ 3^ djju/i Lu ^ » J^l Ul 100 ^ 

3 . 1-,^ 6000* 



.?Sa3jJI 120 = 



50 



■X 1 = ^AutTxW 



ffff 2^0 mg/mJrn 




bj^m 50mq/l00ml 



PLASMA 



URifJt 

, J ' • " 'J t c »»a vifw kidney 
/ ^'"^'WULIN/mr 659mf/m;nuU 



50m<j INUllM/pOOmJ 
Uffn« Contained 

6OOO1TV, INULiri/lOOnil 
Urin* lexrrcUd «tr«t« of 

Fmf/mjnute. 
INULIM CLEARANCE of 
GLOMERULAR HLTOAnoH 
^^^^ . (OQQ > 1 



(5-8)jjjjs^ 




Micturition jf^j^ 

J>JI SjLj Luis (^jijj c^'^'j l^Jiwl J Ui .oil Jb^J' t>> 3 ^ 100 

C^j tf^' c;^^ 6^ d^JI Si-^ ^Lj^j' ^' ■ 3fJ- 400 - 300 c^f U ^ 

.3^ 150 6j ji- U <ilill J>J1 Ujic J>iUL iit ^UuVI >«-ly 

jt^^ Ljicj . juoJJI »5tuVL ^L-iVI ji .tij8 3|l1« 400 J[>J1 ^ jJ« Ljic LI 

.JU.I jJl ^jtj jJVL 3|J- 700 

►liLuVI <jji^j ^ iiliil Ujic Micturition Reflex J>i:iJI u -'''*''" '^•a^j 

Strech Reflexes jj^l c<L..^t'i n dijj^ ? j v* ciLualull IjjIj • JL»^^ 
■JfUVI J* 4jli_^I 4Skillj 4jlill jJa^ *4>?-^* Strech Receptors j^l cjiUi— 

<^jj ^1 <:lill yia, 5jjA£. cj\ jSl ■■■»•» jjji:! <i»l^ J>*iJl 

o-^t ^^1 i^j^ Ji^jjUl Ji>-^ L*l . J>hJI 'i'-i^ 0- i!>S 

O* 4^liJl J^joJI S jjj cjSjIi Ujxy UaJJ 0- ftJi^ u'j^ •^>*^ l^^' 

U<^*i» 1 jjj RjiLu. ^1 35Uj 5^ lie L» J^'"* Jai— SJI ijAii^J 

wSxli] liA 5 jinj ,,.H J . J>ilJt Jb— =^ O^J^ ._u-«JI ^ Ji-*^' U' ^^ ^ ^ J 
llj^i^ J^l ^ j^ljJll 6 OA l-S .JL^l ..^-^ J^C yi*. 



^jWi*! < j^l jll ^JJti ^Lfl J^^^jJl Ciij Lajlcj . Jj^JLIL J*iri.^*t 

^ 1 .2 J Jia.JI ^ 1 .5 ^LJl oLt-i"^' (jfi : Volume J>JI ^^-^ - - 1 

^ aJj jlj>3j 1.040 - 1.001 L-- • Specific gravity (j^jill ui^JI - 2 

.^^^.uuJI 

J^l pH J*Ai iua. JtU: Jjoll : Reaction J^l JtU: - 3 

. J^^IjuJLI »I jJJl Uai Jit jl jl Jj^ ^iP^ ^ 
jj^j .^.^-^ ^ j ^ J lUII cj'ifUJI ^ J^l : Colour ^1 - 5 

<j>^' ->fj^ • j^M' j^Li^l j^lj Ij^ji ^^^,lJJ . urochrome j^^jAjji^f 

5^;^ ^-^-^ u^^"^' <y4^' J>^JI Cj^ ■ Odour <^l_pi - 5 

ijJIj jLjiil ^1 ,4j|^; ^ < t _ » -<i^ j^t Aromatic <_iljjL«jujl oLj^^ 

"r^e^ Cyj^^ (> 5,>liJ d> I jl jSaJu <^ ^U-i _^4lLa ^^jj^j ;JLj_JI LiiU-i - 6 

.urate cli_x$^JI ^^^^ jjj Mucin jIaLUJII SjL i-i-'jj 
Urine composition JL>JI oLSj- - 7 

Lj^JI Jl^ i;^^ jl^j oLiLJI J CiUL«>jiJ!j 

.Uj^j Lu^Vlj Creatinine CjySLj^lj JjijjifJ' 



f' jjVlj oLi.*-=kjJI J>^j ^ ^ J '•'^ Haematuria <jj-ftJI 4-LJI iJUw ^ j-^^ ^1 - 2 

^ jl ^j< - Ji; ijL^VI jic j-^j Glucosuria ilLaJI j^-a^j : ji— - 3 

/lAjI 45jS^L <4L-dVI jic ^>^j Fractosuria <JL=JI ^^^a^uJj - 4 

, JasJI j> ^ j^VI ^ ^Luuill jic Lactosuria iJLJI ^^am-Gj ijjjSV - 5 
^j<..>ti; <aL-dVI 4it ^>4l^j Ketonuria 5JUJI <^^amJj : <foiiS j«^L^I - 6 




Physiology of Endocrine Glands 



^\ jjjJt U-yj^ :^tiJi Ji^t 278 




: Endocrine Glands (tuc>tt :»>iA}t 




(i-9)(ajjii 



^^Ul Endon J^VI .Cto-?- <> Endocrine ^^^1 jxiJI 

otjj jjjJL fMMoil joaII ctJLA^ i>Uj] .Secrete ,j1ju) Krinen ja ^lillj tlntemal 

^-«aJl ^itj ^ ^1 jjjdij jii. jl^oJI o1 Jl liA Sjl-iVI 



"^■.'■.y ", V"^ ■• ': : A- ^:^i:iS. ; Hqrmoiies pbjpi^^l 

,LAcVl Jl l^j lah^\ Jil^ Ujl_^l oju JS2 .<li]5 oL^ 

. IfiijlUj 3;u-ij jil Target organs ^ij^j-Jil 

5jj*ill 4i:Ui, 3^ J^ ^1 <ejL^-e^l j! J ^j^j 
jl ollp^l Ui^j >L j] Jl^ oli>-j^l oli^ V VI VI u-wi^l 



jjA^jAll (^jL^I L^Mi^J*^) J Histamin (I^LLl^I j Prostaglandins oUjj^^I^i^j^I 
JflSi O'^' ^Ldl jl ^aJI t> jjjj ij^^l >y»l«^rVI ^> repiniphrine 

jXai JjJ 460 - 322 ^Ij^ jiLa Aristotile ^^k^j! ^^U^l uij n.ljill j Hippocrates 
<li jjL^ jLjt f^^l ^jLyoi^^l J j>^l Castration ►L^VI iJ^x; 

tjjj^ |JLjJ| ^ Jju VI I jUj mil ^JJ-a. 5JLijLaJI Sjij-MaJI *-ijJtJ jJj 

^■^■■■^1 1 ^ ji^JI 5jU 4j.r>^ll ^1775 Borden 

i> Berthold JjSj^^j t^^^^ f-"^' W-H^ ^jL-as^VI i-iW. ^-jJ t> Jb' 
^Li^k^VI >4j L+JLx-^l c«j .Cockerels 5 ^^.xi-^l 51, Jl <fjW^ 

. Ju <^ji\ oli-JI j iiil^VI ii^^i 

fJku^ Bernard jjU ^ j-i]l ±^LJI jlLI j.-*:.^ j^UI jj^JJI ^- i . ^'r^A 
t^l jii ^Jl j^l ^ ^1 Lf^ Internal Secretion Ji^U\ jl^VI 

cIUjLl^ ^ULUJI d.i'iM,! . 1905 ^.U Sj^ JLjV Hormone j^^ji ^ ,i^VI 
.LiJiJI ^> jjJl^ Secretin uii'j-^'^' ^jj^^^^ji Starling & Baylise 

■t^LjSlJI SjL-afi. jl^l jfi^j ii*A*UJI SojlII oLylaJL <^Ul^l jkll 
S>s^| jl oUj^^l aiil J Excite 3i^l Ul» <p^VI a>-^ UK 

^ J4>i-.nj ^ill <:jjbSll SjjLII S^>J*3 ^> Cortisone uj^^^jj^' o^j^ j* ' ^"* 




Jj>j."'--?Jj.'" ji>lftti..,<l L»S . Rhumatic Arthritis ^^^Uj^^I J*-aUll y^iJI 
jjifll ,.U«i Alt J^l ^ ^ "Maxican yam" - - -<ti ir.a .^11 j> ^ .^k- ...i i 

Al- ijjjjli i^x^-'j-'^ -.a .T."<lj .4a ^11 <ajVjj I ^11 jl^l jj'i^ll ^ t 't ■ ^" Ij - J » -V 11 

.5j^tSJI SjjlII Sj-lLS ^ sLaJI ajj ^l^^^lj jjL^VI ^liJ ^^JJJ*^\ dosterone 
jjjilj i^Lij c*jj-c La£ .Hypothalamus jl^II c<Lj>a>b ^j*. . ^"j . pi .^-.-to. 

t Hormone Action >4 ^1 

a>-^l Receptors oli>.j^l Lfi^di,,,- ^1 ^La^VI at*: 

wSiLliklj o^ jfl" ... 1 l ^j ^ . r^^- i ^>fJI ^i: ^jjLjj .^jUJ) <jl^ll »Li£ 

^j^l Thyroid Gland <Aij.iJl s^iJI ^\f,, ..^j .oU^^I jUiVl ij-<^j oLlili^ 

.Thyroid Stimulating Hormone, "TSH" i»2jJI SjiU >Jil 

jji^VI ^ii^^yj iLLj .<JiJI ^ oLuJ^il LLii jl -1 

JA^ tA <J^^ t5^' phosphorylase ^ .-j :.ii Epinephrine 

LL^i^ ^\ VI i^y^\ jlg Lipase ^1 .lm^>^^' 

^1 ^ CiLo^a. j^an Glycogen Synthetase ^\ 

^LJI ^tul > DNA Uj CA^jVI ^1 ^1 ^1 ^UJl -2 

^^^^ ^^^^ ^^J^ ^^1 I jjb t^jj^ .iili^J! <u:l jlL RNA lij ^1^1 
aJiJ .Ribosomes c^U^^l^l Translation JL^^I ji> 

cUi>VI J^LA: ^ ^1 iiL^i Sj,^ ^l^, ^ ^ c,U>«^l 



.5^1 Adenylate Cyclase jaKjUi 

S^ki. ^ULUI Cx^-iJ '"H >'Aill o!^ tfll i.ilL jj^l jmjJI -1 

. 1st messenger JjVI J>^^l ci^^^l ij 

c^jUI ct- >ujVI ATP ^xH^>i" tf^^ L^>-->if J^^l Ji>=^ 
2nd mes- y^Lill J[>^ ^^.^ ^Vlj <sul5 SjLi-S cAMP ^^iLJI 
Jia UjLuu jjSill yjJLiVL ^ ^1 J^] Jaxi J .ii^ij^l ^j'l . ^'t ^jd3 senger 
. (2 - 9 JlJt.) U ACTH, FSH, LH j ui^Vlj .^^l^jiJI 
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RIBOSOMAL 
ACTIVATION 
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CORPUS LUTEUM 
CELL MEUeRANC 



CYTOPLASM 



PREGNENOLONE 



CHOLESTEROL 




MITOCHONDRION 



.^uji (in I nil -12 



11 .:)p>u:s^-10 



^ j^^p^ iiJiidl LiUJI c^l£ Uj .3rd messenger iJlill u>- 

JL»il jA cAMP ajSj J UiSJ^ ^iLlL*- 

•cAMP ^ iitiJI l^iiU^l j,V -oli^^l 

^1 Steroids c^U^^j^JI ju ^ JxiJ c^^VI 



: fu^l jjJJI U^jlf^ t^LJl J^l 284 



.<^tMm,,*l jisJlj DNA 

Pro- ^jj-A ^1 » ilo, <JU. 

jjJbi^. hormone 

JUiJI Testosterone i^^^^^i^S ^^f^.^.W ^ jjk J>a^ ^AJI 5-reductase dJj 
^ l^jjiVI ^S: ^ .JUill Dihydrotestosterone c^aajJeM' ^LiJ' <j>^>» i^l 

j^jI ^-iMi^ll <^ ^ U^'G Lr=^ fJs^ Cillu^l 

f^y^j 4j-a.La. >^n.i-^; LAjI^I J CtljJ-a^l ^jJ^J ^^.-ucJt JJ^I LLiii f-*-^' 

: Humoral regulation JbiaJ\ -1 

jS-L^ ^^^yLuuxi ^L^j\ (j^j^ y^Lci 2 ^rA\ j^Jj oLjl-LAj-o Jb^iLlkl *iUij j 
.^JuL^\ ^ (j. Jl ...I ^UJl) Insulin oO^VI jljJl ^1 ^.J! ^ ^1 

Glu- ^^^l^:,^! j\ ji\ ^jjj-fl 4^4^! c5>U^I 4> jlx^ (5>L^ ^Lii^l Ul 
sJSA\ ^ jjl^ ^\ jULUI t^jil (j^jJi is>^ e'^') cagon 

^^jj^ <jlJI Feedback Mechanism <j^[^JLjJ)1\ 4-»iiiJ1 U 
(j>A ^1 ^5^>L-uu8 j.^vU;-: :ilju UiLl jii . Negative <JL-u Possilive ii^j^ Cxs!^ 
Jl ^j^^ Jl ^ Ci^j^liJI 6' ^^J^ 'C^-Sjjel^l <i>^>>e TSH ii2j^ 



^jj^ jj^ jl Ijlu ^iJI Corpus luteum j^i..;^ II j^Si* -Ovulation iuiLVI 

f^^j^ ^Juij iiUjjj Cr-jj-ftj-fll ujifl <jLaJLwVI Jili LH ^1 j-fl-llj FSH oLj>aJI 

Neural regulation ,^ji.-mU ^oiajjJt -2 

od>4i>vi a>-jA jjtaji: yiji ij^^i Sikji ^ ^ u aJj Jlly -Ui^ 

Hypothalamus jl^l ^ U 5S!ai, j: ^ ji^ JUa jl 

Pineal Gland s^l J| ^L^vi ^ oUjlLi 

cLji^l ^jjj^ Melatonin j:iLJil jj-. ^ h^S^^ 

.^^LLUl 5^1 ^> LH ^^^1 u>o^'j 
• SjLxcJI jj;t5 ^> if^x-^l 6 jk-JI ^'G 



. LlijSj ^-^j' Vl^^ Cxy^ji^^ Jf^^ Cfi^ Lt I oj^ ^^ nnill ^J^j^uijall jjI (jj^ 

Genatic regulation j^l foisLuSi -3 

<la ^11 6jAJ^I ^1 ^Vl ^ jJjll^l ^ (j>o ^ ^ Mil o ^1 ^11^ J^J jii 

^1 "-1 fl.^H <ll^^Laj Li^ljJ ^ cliiLuJ J^tlioJLi jirfctll jt dJ-xll —2 

^ ^ jju Extract ^Ju iuuljjj j .a^II j) Sj^I SjL* ^^iUJl-uul -3 

U1>. f.jJt JS^ ^1 iiliiJI j^.^oll Jil^ 

oLi^j^ jiUl caJ^^^Ij -Thyroxin Binding Globulin "TBG" c^u^j^jLIII 
.Ujocj "SHBG^^ ?>...wH oU^^ JSUII C^U^e^l^' "CBG" 



Protein Free Steroid Protein-Steroid complex 

: JaJu5 Amino acids a^liuil ^^itdl ^ (j^^ oIj^^ -1 
jia-tt fjjjij^j a>Ajjfc Jlft Simple proteins ?ki^ <aiuj^ oIj j^j^ -1 

uM^j Lrt^j^' uM^' Glycoprotein i^ljj-iAjjjLS ^li^^ 
Peptides Sj^VI ^l^il ^ ^ V 

Steriod Hormones ijjj^jiix^i oU^^i -2 
j.^ (4 Rings) oUl^ j^jl ^ ^ k^jj:^ 51 ol:>.j-fJI 

it^UUI Sj-kJI 5j-Ji_3 c.Li>-«^ LU-*i:Sj Cyclopentancperhydrophenantiierene 

.(cilLl^j^lj c^ll^^^VI) 4^>UVlj (olli^j^Vl) iu^l 




Hypothalamic Hypophyseal Regulating Hormones 

.Inhibiting Hormones "IH" a jI Releasing Hormones "RH" 

^1 Ljli^^j io^jLaJI <Ajj-ekJtJl JLcd'iflj CjI^LIJI c^i J-^J-" ^^1^ wjI^J-*^^! aIa JJUj 
ji£, ^jL^I ^ 4j (j-aL^ ^La^ ^jj^^ j' j JJ ^'^ "i ^^ji^ 0^-^ ~^ 

CiS^l ^ 5jL3 jil ^ "Gn RH" i^^l oUj^^l Sjly, Sli^i 

SjJdl yp-cLftVI ,^^1 U!iUw ^1 4 . n . \ o <j-cjl dJj JliJj 

j1 ^1 ^^1 U. jt^l u>-^l r^Wl a>--^*Jl -^-^^ c?^' <^\^\ 

. J^IUI oUiU Sji^l oU>A ^1 j1 Gn RH jlSlI 5^>^ jnUj^^^ a>->* 

.TRH <aSjJI j^"^ u>*j^ j>" a>*>^ ~^ 
.PRF u>«>ft jjs^ J^l^ -3 
.PIF oJUl ^ J^l^ -4 

. SRF j1 GRF ^\Cx^^ jj^ J^li^ -5 




(3 '9)^jjsji 



.SIH j] GIH juuil <j|>ojA Jajio "6 

. ACTH - RF j1 CRF J^) Z ^ J-UJI -7 

.MSH - RH j] MRH yOiU! 

.MSH-IH j1 MIH c^yu\ 
Pituitary Glandao^LMllSdall 

Hypophysis ? i\ /il^L ^^^»-^J ^^^^^yW 
^^it ^^pftlkt .Q ^ M ^ ^ Cerebri 

US .yj^S^I ^^r^-^I JIhH-U L^JiJ 
xrwij jUf^ jLfll ^ Lfji 

Neuro- .n til ^Ml p>^l -1 

: hypophysis 

Posterior ^^aUII ^^^I — 
Lw y .ri" n ij iLfcA <ajJiJI ^>o Lobe 
.Stalk ^^y^c, jL-iij jlfll 



Supraoptic ^jj.-^! j>i jj, Lljj j s xbJU ^ ■ ^Ullj Pituicytes 
, jLfil U Paraventricular Nucleus "PVN" cj^kJ! «l jij Nucleus "SON*' 

jji^S^I Neurophysin jj^jijj^^l ^Itjjjjj 5j.aJL» c>li>» ^1 aj-s Jiii^ .{j^z ji^^ill 

.(3-9j^jJiJi).3iUJI 

Adenohypophysis i^mJI (^laoli »>aJi -2 

J^) .Intermediate Lobe ^^Lx- >Jl j Anterior Lobe ^L*V1 J-o— i^j 
.>»JI .ia-iil > ^ . , r. t II .>?JL, liaUVI ^ *>jJI lla (4 - 9 jJj 

JjiS ylJI Chromophils <jJl LiUJl LliUJI ^ cs^^ t^^l ^^r^LLJl 

IfSL^ Joii: V ^1 Chromophobes <aj^I l L^LaJlj <l>f^ <ju^l l^L^ 
UJl LfiUJI Ja^j .JJLl^I iiJI LiUJ] ^j' iiwJI 5 jiL Cx^j 

: ^1 (V^J Acidophils -t 

."GH" ^1 jj^j Somatotrophs LiU -1 
.Prolactin Oi>*>» j>Sj Laciotrophs ?xuJ -2 

: yJi Basophils ijotlS LiLi. 
.LH J FSH Cjy>« ;lA> Gonadotrophs ^lL-i* LiLk -1 
.TSH i^jJI jia- a>- Thyrotrophs U,j LiU. -2 
.ACTH jt^l 5 j-^ a>*>» Corticolrophs <^ LiU -3 

jjLjJ g^Ujll > Ivx^ LiU Ulj L^— ii <^LUil SjLiJt 1^*1^ V ily-^l siftj 

: aJui J ^Uil Jit JJ1=^ ^^ii^' u^' oU^^I ^ .4 jiJI 




Ml 29/ .U>£Vte^j(dc ■ 




4iU^^j i-lA^I SuiJU (/oiJI j^U^l , .(4-9) fkij JSLi 

Ocytocin 5jV 3JI Jaj" jjj^s -1 

JL^ ^ jiAy jL^i c-j u TVN" ^ ^ 'i* 

ji^JI JiU vjtJ! Jil jbji dJiSj Jit U»t J_.^ Jt: jcL-i 



jljjl [±jjuu^ ^e^^l JJxJI oLilsJ ijj^UJI L^LaJI ^j-oJij Kj ^ji^^^I liA Jaju^ 
SjV^I al <£^Lia^l 5iaLuj^ U>*>fJI j'^' jfl'^'iry .i-ijI-^U 

•Ot>a>,>^l jl^l jji'fc'i 

.Antidiuretic Hormone "ADH" ^ -2 

I . jL^I CuaJi Ul "SON" <jj i^tll C5LH^' LT^ U>^J-4^' ^ **- ^.L ? 

.6 ^^A^ <:iUtl jlr. 5j>cJI ijxjVI 6 ^LlJ Vasopressin Cj(^ mj^^ 

Jj^ ^ 5j^I CiLajSJI ;> ^1 pill ^^tinlftl SjIaI SjIjj UM^f'l J«JUj 
OLLcl Jlc ^dll JaXd^ (>a JU^ <jl ^ ^li <iill 4j>llil t^^^VI ^ ^ inl iri'i ftl 5jLj 

: Growth Hormone - I 

<JiHI ^ t.j^ ..UM ^ Ol jJi .i^MJ Anabolic l^H-V) 

jUiL^I JJi; ^ J^j ....^ c5->^l Ui^ ^ f^J T*:?^' j'jj"^ <J-^' 

S jLj "Dwarfism" Ul jJiJI ^L* j1 j-^l jSj: ^^1 u>«j-jJ' ^ eJAPj 

cs>^ SjLj LI . (5 - 9 JS^) Giantism <3i*aJL. wij*. L ^^1 JaS aljl.— 
^1 >VI ^.^1 J*-Ul« ja£ J>-aa. ^^1 ^^ u>«^l 

. Acromegally 



29i »i^Vt u^lbjfJA 



: Prolactin ci tKil -2 

Lq^ <iytj 1-^11 jfl ft (ji^j^ La^I ^j- ft -fc'jjj 
<SljJLiil Ljh C^-Oh^ <:j1aLju t^lj-UI 

^^^1- ^ 'Jl \ ll i ^- J ^ ^ ^ ^ ^ ' acth 

uj-^l 1^ 6' -ii^ .>^l u>v* OL-^"^! cji u>^ >A J^j .LH 

oUj^j^JI Oj-'jJi SjkL^ ^iji jjl .LH 

i^li^l SoiJl ^ <5iLxJl oi-^j JJjl .<e^U ijlLUI iJi 5LL^^ Gn RH jdl 




iia. j^jJi S^l ^ LH Jlj FSH Jl ^j^^ jji^ .<ijSill cjLi>« ^1 

."ICSH" 5AjJI LliUJI >^ ji^^ j^^l j^J-' LH ^jUl ^1 

•FSH w->3J' >^ «j>-^ VA; (^^' J-^' ^140 - 40 fjJI L. "PMSG" 
(j^j -> I til (ji>j-iJ J|>aJI ' » ■ m'sj i^jJI jj^j "HCG" i n t i l (jjjjjj^l 

o^uUI ^^ . °u-.u {Tj^j ^ ^ FSH Jotjfl _i>^jJI 1^ LI .Granulosa Cells 
.^ji^ LMk jAiaj Jl <iL^i Jiki Ji auii cb=^ ^ 

jibj ^ Jofcj ili-^l ^ SjAAill Jl*iVi ^ <li ylj3>l]l uKH^' 

<^L.VI ila^l ^ aJjJ <L-iLVI il^l iiL^I -C^j Sjly, 

J*«e US .^e^jiill w^jUiJI ^ LH ^ 1 j1 6a:^>l FSH .ILcIj cljljf=JI iUI 

LfiUJI JiU. ^> Androgens 5i^jJI c^Lij-o^l jl^l ICSH j^ill U 

VJ^I o_>4li! LlS .<ikiJl S'uiu ^jlc jtL-j Ail ^1 {dxA LiU.) ?j . ^,^11 

. ^jfAjjijuji\ ^ • ijL^jiLyul LiH J FSH ^ 



^1 dJj ^ Jj Acetates ^luli imVI Js cj^Lkii ^ U jo ^ cjUj^j^JI aIa ^y- ■ 

^1 i.i'f^il ^L^ ^ J>^ (5'^' Cholestrol Jj^'i m jiji^l mj J^Lk y^j-<> 

.Progesterone Ciij^^^J Pregenenolone 

Jil^ a, C>l jft*>J ((jO J JL fJ J j B i n VI jki<ji -Sill ^ ,_jJjV1 jjjj* ■ ■• "^JjJ^* 

oj ) ft-> ' t i l L ^jjjil jj^j^l jjJl j JLjjJL i^jJI Androstanidion 'j'j' •■•ju'-'^' 

. "Testosterone" (sy^^ 
TSH liSjjJl jia^ jXjxijA - 4 

Thyroxin c^y-SjujliJU ^ Tetraiodothyronine "T4" j Triiodothyronine 
a>^^ £.j-^J -f-^l JJfJ' ■Is'jLlJV L^'tjliU Sjly, SjLiJI 'j^j 

ur^^' Lry>-j-fJ' j-f^ -J-^ Cf-il' (l^Jl^l j-jfl.^kj J T4 j T3 <-xi j Jl 

t,lA ^jil ij2j Jl SoiJI oUt ^ ajC>*J^I Thyroglobulin caJ j>fe^jjjlilL. 

.f.Jl ^^loW" 

T"*^' tr^ dJjjj jLjll ciaj 5a3jJl a>*>* j' ^' <> 

^ >^ ^ CA--^jjiliJt 5^jJl 5JJ) djLiij 

ACTH jlasJl « >!i5 >w ci^jA -5 

dJiSj Ji^Vl *>JI ^ Oi>«^l lii* ^\ U;-^ r 

I ^ ^ j^UJI .Ij^l .i^LLJI 5^ ^^Ij ^UVI 



<j3^,^^19JI <Jj-<.a3ll ^Ij^j^l jl^V 4jjla^l dJJlJt dj^iioJ jJ-fl-a^ j-fll lU-^ 

3I jil uL^oj-^J' L«S ?j ..ri-^il culjps ^! clli^j «Glucocoiticcids 

j^jjijiiJ jklkjJI ^LLi jiaj (^jJl <-iliJI Erythropoietin oLjS j^c. ^ 

<]UJ| 6^ ^ <liaC, <^Li^ «^JLi^ Ij^I J jlaJI UL^^^' (jJLl^ 

Ij n< <ul >Tnl I MSH Cfi^^l LiU. J^i^ Ul>*>^ J-*^ 

Addison 

^Jl j>Ui^l ^1 LiLi»1 tjSI J a>i^ ^L^l jI^jIu iiA^ . jL^VI ^ disease 
^ ^1 jx.1 J diiiS ^1 ^1 Cie*-^' -HJ - ^^ 

.lia.V ^ViKi ^1 f ili al ! a>«^l 

MSH Cjy^LiXl LjiLsk >^ ui^ya -6 

. JI4II j>. J <LL«>j u>*->*J' ^^^!J -^hJ 

<jLi^ jLijii) oLj:l» >jJI J di-^vi Jk ^ u>-»-h6J' '^^ ^ 

I jxSll c»Lu^) . j3 .Melanophores sU^Jllj jLJI LiU. ^ Melanin CjyiUl 

:-UcJ-.>;. : • Thyroid Gland 2L*S;JlH 3 Jill 

"iyjjUi 4^ •(i^'-^ ->^') ^ ■ ..^ til ;^'ifl ^^-^^ '-S-^ 

u1 U£ .^jUJI Uj_#k* ^jJI ^ ; UiV Shield-shape JS-i "Thyroid" 
J>jJI s jiJl LLii <15 gji; jjjJll (Goiter) 4aS j Jl SjJJI <JLa. 






thyroxin 



Cx^^ Follicules oLj^ ajJlII Cx^^j 

^^j'j* nils Ji>--oj-A jj-^ U^LaJI J-flJJ 

UjjjJLIj Thyrocalcitonin,"TCT" <-l5jjJ1 
.oL^ij^l LiL^ (C-Cells) LiUu 




PLASMA THYROID 
CELL 



COLLOID 
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3.6 Diiodotyrosinc (DIT) 



DIT+DIT -> Alanine^HO ^ ^ 
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Thyroxine (T4) 

MIT + DIT Alanine + Triiodothyronine (T3) 

DIT- Mrr Alanine + Triiodothyronine (reverse T3) 



(7-9)^jJiJi 

o^-Uj Ujiui ;>ij3aji ^1 ajj ji 5^1 ciUp^ cxs^ Cfr?e 

Sji^l LiiUJI JLU j>aJI >S ^ Tyrosine ct->jjeUJI ^ 

: y^lj US SjkJl tf^ ^ ■ 

21' (Iodide) ► I2 (Iodine) 

I + Tyrosine ►Monoiodotyrosine (MIT) 



MIT + 1 ^ Diiodotyrosine (DIT) 

MIT + DIT ► Triioidothyronine (T3) 

DIT + DIT ^ Tetraiodothyronine or Thyroxin (T4) 

^laLujj <^LJI jit Jl-L-ij fjjl\ Thyroglobulin iiSjjJI Ci-ljfJ>^ LjLLujl ^ 

.SaiJI Lilj^j^ 1 jjs^j iuiUaJI LiUJI ^ AjA.jl.\ Protease f^^t) 

<j^^ (T3) ^ <e-jUeMI a* s J3' (T4) Cj^jtjjlUI Ciy^^jjLti 
»LAaVI (ji j.^ .i'.i.lL ftjLaJlj cllujt^l JL-jjl 

^jyi dJjy Lipolysis jjj>Ajl diLfi«.lj Protein Catabolism iliujj^l SjLw 

Hy- *4JajJ\ Soill LUli jjjjt dJj] 3-- • I 'j LsiUlj ,^JijJI J>**^' 

.^litVl <> SaiJI (j^laiui^ jiiwli 5jUA:VI ^ pothyroidisra 

SjUjj y-iilllj ^1 l^^j ^ Jl g^LiSjl J) j^jjii ^ ^1 ^^^^^ SjLj Ul 

Jfloi; yill jljll ^ jjc dLlAj .g^LJl JULlVlj ^oflUl J! 

Soy- Lj;>^l Jjij Cabbage Ail^l Ju j^l jLk^i ^ ij5_,all Siill 

.abef 



Dwarfism <^U1I _ -"^ <JJIJI ^ ^e^lj 0^"^' f 1^ ^ jjJI 4i2 LI 

Cre- SLoiJL 4JL=JI 6jjh j^^-^w-jj ^Jl ^ ixa^ f^^j'j UL^I <L ^1 li^^Jlj 

.tinism 

Myx- ^yJ\ ^1 ^1 ^\ ijJlJI ciUI j^^lj o'-^-^V' AH^' ^ 

.SLaSil ^ ^ ^1 <4jL1LI edema 

jju U j1 Hyperthyroidism ffi^j Jl L Jl SjJJI ^JLti SjU^ UI 
i^i^ tj>A Jlj oliujjJI idiLjJLuul IjLj iiU^I ^MM.j^ Thyrotoxicosis ii5jJI 

.Grave disease iJuj^ 

^ SjJtJI >^ y;iJI TSH <j^jji\ jijJV <^jJl SjJJI jL^I 

. l^iAj jL>e^l jr ^' 'i^->^' ^-^^ ^^^'^ 
(C Cells) ^ LjiU. ^ jj<^ J Thyrocalcitonin 5^ jjJI caj>Lx^LS Cj^^ L^l 

Parathyroid Glands ^ZbSjJLllui;!^ 

t> ^1 jiiJI ^ Ci^jj Jl^ L^l 4> 6^ SjL^ 




^^AiL jixLA (8 • 9) JS^ 



yiJl Gley ^ ^UJI 1897 ^Lt >i 
^ Tetany jjSilL jjju L- ■• ' 4_j_5jJI w*"* 

.IkcL jj^l lift i^U- ^ ALi 1909 {.U ^ U 
(9 - 9 J^) ^ji^iiJi j\ j^i 

CjOj ' i j . nl LS wiL-ilSI ^ 1961 fLc. ijij 

SUiL. ^.Uil ^ 1963 ^ ^ <i1 VI .i^jJI w^ji* 





^Lm^I ^Ji> j-« ^ <ii-4Al J (Vit. D3) D3 Cj^LLii wil .t.KI ^ 1917 

c^j 5 oIl^ >l <jt i^LjJI i.>a^l c ^1 i^jJI JUkVI Rickets 

tj-tt jj^l i:::iljlj-fll j>a^ fj^l <iL«-*al ^ i^^tll jI^jJI jjflr^'j o^LumJI ^-JI .^h^^jj 

100 JS ^ ^JlL 11-9) 4 jijiUII Ajjj^j j^i.i^ll jfc.jj..ilKtl I <i. o ^-^jUu ^jLfl dUiJ 

.Prathormone (PTH) jUI j1) 5a2jJI ^xil^. a>^^ -1 

.Thyrocalcitonin (TCT) iLSjJI cjiji^MJlS -2 
.(Cholecalciferol) D3 Cjyliii -3 
PTH 3U3jaJI i^LJUL>^ 



^ <JjUJ| ^ ^ ^] us .(.LjuaVl 
CjI \ litj^ ^^^1 V^J^ jikj-a-iJl^U ^^3i-fc.tkll (jj "i Mill ^^^Jx. <laiL^I ^ 4 i K1I 

4^IJI ..l^VI ^jJ^ ^ j^Ij 6>^^I mmVI ^^.j^iai 
Sj>si.j11 (C Cells) LMJJI ^ ul>^ .Calcitonin c^j^if^LS L-oliI 

iia,iUI j>j . J[>ill ^ ^ 5jLj3 Jj^jL 5^J| ,„-.Vl j,. j^lUI >_u-p 

%JI ^ j] »U-VI 4> ijaUII Jiij -^j- ■•.•■ .M tj»n/JI 

o^>J jjj^jillj j^,^^lSJ| ^L^l ^ <^_j Ijj-^ 

f.lk*JI al>1 Ojjl^ ^ ^Jim. 3^ ^j) ^j^i ^L^i 

D3 cj-tLjiJ ;4jLill cLS_>ll ^ dliA, .1^11^1 Ai^j S^x^-e ' fl ■ f^^J 

. (Calciferol) Dj Ji^ ^.ULUI ^jJ^ ^1 "Lu" 




lSi^\ JUUVI ^ ...IllJI Ji*^ .caaJLt^' Osteomalacia j^lkaJI 

^oll j^jyfl mill ^ <ail£. oLja^ fc,uUll I JJb fljlj^l J^"^' <^uUj fLflcLuoj jif. 

<jU:.V) ^^^1 ^LuVI ol J jU^VI ^ ^ U 

^ Uucu Vj i-il ^ JLiu ^aaI* ^jJI .Milk Fever .-^iLJI ^^^^ 

. U jju L jl Parturition ^1 

: Uaj LLLkj Cj^ i^V\t> La^jSlj Lajj^ gdiljl* oi^j^ Cy^ Cx^^J 

Exocrine Part jljiiff 
^ jil biUJI <:kA* Acini oUic j> (jjSiy 

Endocrine Part jij^Vi -v 
^^Ij-^ JiJtu ^1 Islets of Langerhans jiUjiJ c»Ijj>^ ^ ,j_aJI liA 

i> jiUjSlJ (10- 9 Ji*i) 51:5 05-^ 




common bil« duct 



righl ktdn»v 



I9l«tt of 



aoria 



• df«na( 




duodanum pancraattc duel body of paiKreaa 



Ian kldnay 



(10-9j*l;JSLl) 



jjj ^ t^ill Glucagon ^ ^^j^j :Alpha Cells lAJl bSli -1 

t>i^ tijiJI Insulin ^ijJj^VI ^ ^^j^j :Beta Cells llu Li5Li -2 

Som- o^j^l ^ Local Hormone — j - u>^j^ jj^j^D LiLi -3 

^1 LiUJI <^L^I ^ ^1 UiU LLiu jwU^ ^ atostatin 

Pancreatic Sj^l ol j^l a>-^ ^ ^ 3>^j:F b^Li -4 

.^LjSiJl 4^i^iUI oljl >VI Wl; ^ Polypeptide 

Glucagon u>>*l£>l^l aM^^ 



^1 ixiiUI [^jS^ juiaJt 306' 




JLsujJI Phosphorylase ^y^] ^1 <i*>=b3j j f\l\ Dephosphorylase ^\ 

<jj|jj^^jL^ ^^a£. jjl fcyiit II (jdi^ JjJua ^j^^aI^MaJI ^^ajJ^ jLijj Lo^ 

t>Ua.VI ^ ^UoS jj^i. iiLiI Ketone bodies <jj>ijiJI ^L-^VI uJjSil l^j^l 

.Triglycerides iiilill ?j«-> .t.ll 

vji*JI ^^1 l^J^aj iLia. olluj^l Catabolic jjiti jx>SlS>KJI oi>-^j 

CjJ a'H lift .^kjll ^JJ ni11'->ll t^'ii II n < ^1 ^jlt <daX. ^1 <iL<.A| Ljjjllj 

.^L-flJIj 4> t5 jJI Intestinal Glucagon 

f.JI Loj^ ^ p ■ ...l-j.ll ^^i^uo >Aj .CiJ>^V! jioJl i_>l«JI jixJ |».LjJI 

.oiLA*JI Lj^iU. J[>^J ^jj 

• Diabetes Mellitus ^^j^l JLjaJI j1 -"^-^ :54>-^'5fl 

t^^j .Mill ^ ^•■•■^ I I Liill A^l: > Ol-*^ ui>e^ CA^^ (i^iLilll ^ 
. Cortex ft ^1 jAj ^ji^ 5j Medulla ^JJI ^^.-5 : <^ji\j 



Jajo lij^L Jaju Catecholamines ^ o\jjj»ja SjJlJI wJ 

Ja«j Corticosteroids Lj^jj/null ^jj-^ikLlI ciljj^j4JI ^^jl^^l «j-*JI i LI 

Adrenal Medulla 2u>4aSJI SaJJI wl 

•CfiJliijjVL iiliu-JI ^ L. j1 Epinephrine (EP) 

.Norepinephrine (NEP) ji>^' 

iil-iU ui^' t*^! ue>^'a>ill Ji>=^ 6^ ^lUiSj .Methyl group JA}- <£>4a-. 

.Bile 

^1 y.^) ^jj! g, ^1 jjLr, ^ c<H>-^l J«*w 

oVUiiVI .lil ^ .1^1 ^ 5^ 31 .t,u,..l L« .LfSl^l i^-iJI 

.Fight or Flight jJJIj jSlI yLJ L^l ^\ .JjJi\j 



jjj!: ^ <uu yuiH wjLuxUI J Mydriasis JjJ^I 

. Jic ^] US .(5J>J1 ^v ^^" jU-e^' L^»>« j^J' j'>fil f^^ii 

^ V i/^ ; : 'M:'^'-] ^Adrenal Cortex:aj>laibf SJii^ 

i^-iSj 6j .t.Ail ^> <^jUJl iSJJI J_-A-c2uj:Zona Glomenilosa aj i i iSll Uuidt -1 

.(Mineralocorticoids) ? j til <-jj-^I cjLi>-«>-f!l 

3jJlJ ^ ,7> ^all ^ u ... ^1 ^LJuUI J 0 .tn j:Zona Fasciculata i^^^l IAjlL -2 

.(Glucocorticoids) Sy^A^I 5j^..xliiJl cjLJ>^j^I 

(> ciUaS jjHj ^ iili! Jl <JLUI Ja^j :Zona Reticularis aj^j.riii aiiUii -3 

.(Sex Steroid Hormones) JjjjjjjIlJI ?j i. n>H c;Li>o^I 

.Aldosterone Cjjji^j^^ -1 

, Deoxycorticosterone (DOC) uJj f ^' » * J^y jj^ t^^jf^' -2 

fjjJ^i-fiJl ^^iijjI ^U ^ iJSlil w^UI Sjly, tljliL^I J^J 

.^LccVlj 6^1 Jjc-j iiS^lj <±i^^ J-^l ^-i^J '(Na-^ Retention) 

iuisiil iij^l ciLi>o ^1 cti t> u><o^' ujji^j^^ ulH»^ 




.Nephrones <j>K1I oI^^ i*^lSJIj 
jl jil <15 JUJI j4-^ ^iJI J ^ .M.ll ^ ^1 .,i.t."»<:i ^jJI "Addison" 

g^U^jl ^^1 ^^jjj ijJSJI ^ Juxtaglomerular <juL^ LiUJI ^> Renin cj^^l 

SjL Od^j J:^i^ ljA^I J^j .f^dll ^ ^^^^^jJVI ^jS^ 

iuA^I LiUJl ^AioJ JajLI ji^Jl CfiJj:^^ i> Angiotensin ^;^ja^VLi 

.Hydrocortisone jr_,j^l ojj^jj^l j1 Cortisol JjCej^' -1 

.Corticosterone j^jji^^jiujj^I -2 



Antiinflammatory oLLflJMJ oIjUAaS aj^i^^^LJI <jj.tii]l olj>vfJ' J^j 

^ wjLj-lWI oVU. ^ JdjLi*^ ally ^jJLuJiKji^] ^jI^jUVI JJSSj 

Rhumatic Ar- ^jV^Uj^l J^Ull ^L+UI oVLa. ^ Vj J-^Ullj oLJIj CjuJI 
Fibrolytic aUiU JLJLI l^J^Jui. oj.i.i J-aUJLl .-^L-su ^ J nCm ij . thritis 
?jiJi..?»H ^UjJ Jn.triM.' lAntihistaminic cg^l'^'oH ijt^ SUJ aj^ 
^1 5ji^ IflU*!^! ^jjj, .Asthma oVU i^Uuij ,^^1 Jx^a oVUj Allergy 
.tia^V j-i<yy - ypill Gushing 's Syndrome iJitiS ^1 ^1 

oij .j>.,.^H JLjjfeSlI SjJJI Ujjj: yill cli>->4JI <f-*AV l>i 

: 3jiJI 3^^wS iaUkj J^Aik -1 




j^-J' ^^--^i^' c5>^ t^'^j'j f-Ji^^^^'j 

: SjsJ\ Sjiii ^LIu 5jbj -2 

Cushing's Syndrome i-jMl* -i 

^j^L *^^>l' u' JJ-*J iiLa^ 
^J^JJ ij^l' ^J^j j-^^' 

L^lj^l jM^j <uilii Sjliii jiaJI M>*JJ 
iA^tiUI ^.LAjcVI LLii J>^j jS-JI *l J 

1 1 Ji^) ^1 ^ Jt oLjS jjc SjLij 

(-9 




Acquired adrenogenital Syndrome a ii>m5:xi 'iinnyii i^jJ^s ^j^ci\ -uj 

jjr^u ^1 Virilism S j^iJI o-=*l ^1 ^1 (^jJj ibLi*^! ^uj-^jj^*^! <i^^l 

(ijlou-OLiJI ji^A .A t yjJI Feminization .,Vtv ill (jiljxl ^1 (5J>Li ji>^ill 

Conn's Syndrome oji'iu^j^Xl^ 

i^UJL^VI ^ 3iPlill o^l j^VI U . j^xill JtioJIj J>pll S^j c^iLAjJI 
jLlc j^JI j^^^j Liver cirrhosis jl^I .Jutj Nephrosis <J<JI ^-ilfill ^e*-^^ 

.Pregnancy Toxemia J^^JI 

ujSs .^L^VI ^ fJl. 180 J 100 ct; Lfijj cjl^-l^j^l ^ .liti^l 
^jpj ijp, <iJIi]| ^L. c.j»...j Cujill <j5yJI oljLA*Jl ^ S^l fti* oi-aj j3j 

J .y.. ..t l ■ i.*<tj ikaJI ^U'. jalau 

ji J -^M c^oI»-i>l; t^jJI Transducer J>^» <eliUj <ijeji-JI *J-iil j-^j 
*>AJU t^jiliill JL^I i^U^j l^jijj^ JLulaI 5^1 6 j^J CjI L«S 



jl >la-<» <J ^^J^\ Melatonin ^ >Jil^Li i-ijjj hj^jA 5j^jL-aJI SjJjl 

..^n <£^^^| cji^i-^i^j ^ijp^skill c^IjIjatw ^ jilJI 4^j^l ji^Ijj,^^^^ UAa 

V yill ^Uj^l ^ ^^-^1 ^tu aiil -c?yj:!UI ^.^yi 

Pine- SjJJI Jl ./^^t-.J ^jl^l ^^^iil US .ilijk ^ j-AlU juuj 

^ ^nT.'illj ^j-L-iJI c:jL»>i ^ jj^ oUi^j jijUl^^j-aJI ^ ^^4..\^ll ^jJjJI alectomy 
LfJ Argenine Vasopressin ... 4£^j'm^1I SjiJI SjU -.q-^.-KI ^ .<j^^I ^UI jai^. 

60 

^L— 1 »UljJI Ij^ jjj Seasonal Animals ^' - »" ^1^1 ji,! j cLil,>^l Ut 
i_flMJL».Lj <] ji iii ^1 1 (_>a>j-)L» S_>ijj tj-iAJI 5 j-i >^^Llik.l La jiLS:; ^jJc -^all j-jiij 

•^•Jl (J3^ t5_^l WjJ dfijp^l^J''' (tjt^''" tyit 

liA ^1 Schizophrenia <j.r.^.t,ll A.^^w ^j^j ."EEG" ^UjU 

S4iJI <J.l3 ^ Iji5*c SoiJI J .ULJ! ^ Ji^V j3j .JUJyi ^ jij; 

viilijjl <J^1 UjJuL: <iL^\ ^ JI ^ Lp^j jjJI c-lijjl LlSllV <i3jJl 

.ji^_>Jlj »U^VIj willJl ^jUJll Ci^^ JaAa j^'G SaUIj .f^ji-i^^ 

Thymus Glandi^jjuA^^^^ 

. ^1 ^ ^1 ^ ^ ^ ;,u--., Sjc 



^ ^^jX^ ^iJl J Thymocytes <jjlfi.J>J1 LliUJI jjc ^ ^^^^ d ^^JiiiJl 

^jjLLaUI L^IaJI jjc ^^La^I ^jjfj ijjjL^ 41 *n\l jjfa^ ^^c- 

<-ix,Utl cj^UiJI ^ ^Uw-iilj 5jL-kll M.^VI ^ji; ^ Lymphocytes 

(> JL^ 45 ill Thymosin Cjw. ><eLiJI u>* 5i>L£.3JI Saiil ioS^JJI LiUJI jjjj, 
Specif- <^UJ1 ftjL^l ^Lm^VI OijSi] UL^ >^ LjUJJt *LAtVI ^jll Ji> 

liA Jit ^ oL>S2 ^1 ^ V ylll ic Antibodies 



^^Vl ^ u^Ull yJij Gonads J*«U1I L«L«! ji>i3 cjlj>-j^l J--aJdJ 

- ■•■^1 1 J - .^-j . Placenta -.^ ...ll j1 ^" .t.tlj Adrenal Cortex 

Ui^ .Relaxin ^iwjil a>*j^lj .Progestins Oestrogens oU^jji^^VI 

.Androgens iijSjJI cjlj><>j4ii 

.Steroids ol jjjjj^^ >j j*^ oL^j- <>* ujSUj .LjjjjjI^JI Sljlll cjIjo^ 
^\ olj^ijuJI Jl iJ^lUI 5>^VI cti^j4JJ atUI jJlUll J 

Lgj ^ ^1 Ljl^LUI SjjjJI Ja.1 J- ^1 <iL-il c^ti><.j«JI 6ijJ iiil Jill JUsVI 5LL^j. 



: : • : V ' ^ v Androgens <ijLU>^ 
cA ft irf^ll jL^I L^.l^Jjj Mill tijLjj^j^l ^ 4x.j.Ai^^ 

iijSjJI cjUjuj^^I (^^oaS ^1 (j^^l Testosterone ^^.ri^ II ^ .till jji jjuj 
Di- CC^jL>'^:H-" (^^1 oL>J J " ' J J •-A>^ JLi-i ^^1 Jj "i J c^-^l 

<jLa.iUI 4 jM.t^ll jjjJI jt ftjJ: LiLi i^jiLjJLiU- ^ hydrotestosterone 

j^l^ ciLl^j^I ^^ j^^l 5a - reductase ,^^^1 ^Vl JxA^ ^ill ^ ^^^Vl 

^ ^1 Leydig Cells Jj-J Li!iU^ SL<wJLlj Li^uaJdJ SHf^l Li:iUJI jjuj 

.iwUUl SdiJI j^l ICSH IxliJI 
<^L-=iVI J^liUI .Ukiil 31 j\j ^ ^ ^.^^.11 ^0^.7.11 ^ ^ jiiL^j 

tdJLKJ Cjj^I ioU^ Jio 4j^i]| ?j MtUll i^Ujj ^ JL$>uuil 

("^ i^i c^ljJI Sji^j-fi j-^-l3>2^^iSj^32jJI j-Jt^ j^jdjj^j ^ 3 ... a :=JI 

vf— riJ -t^' ^ Sebecious Glands j^iJI iijSill cjUj^^I J^i^jj 

^Luill ^ aLc Carbuncles cil^^l ji^j Boils J^LJIj Acne ^LuUl ^ 
Pheromones c^L^j^j^l j1 <^UJI ?j.,ii^n jcllj^l 3^ ^ L^l ^1 iiUi! 

^tiUIl ^1 ULA\ ,^^1 ^ Lf^^ ^ tSiyU akUl ii^ill ciUj^^l j^j 
likU! ial^ ^ jkUl ^1 ^iUJI ge^l 



Aggressive be- ^1^1 djLJI jL^I Jjj-^l ^11 r> i7ill JLJU^ 

j;^ J^-^i ^jJI UjiL CjJj!^') Globuline c^J^^U ikp^ f^-^l 

Oi^ 6iA Jl^ ^ . - - - -^ ^ jUl^l jl-Q^ cUiJ Metabolism ^Vl 

^ i^U^j <^ iJlxi jiil cj^*^' cj"^ Pre-hormone a>^^ 

Jltil ^1 JJ: ^y. ^I.^sVa d ji>^ jjlx^VI ^ iLU cjL^ dljS ij^.*aJJ( 

^1 oilj .s^VI ot jImJI ^ ^e-^' c> s^l^^JJl->'Vl 

oU^I Jil J jJj Sertoli cells ^ L.iU. ^ UiU. ^> jj^^: U^l c*^ 

5^lk ii^l .^uu^ ^it^t ^ jJLiJI Jj^^ ^jj ^ v^l 

Ocstrogins GLU^j^ui^Vt 



^LSil jx. Jjj yt Theca interna ^/ii^ljJI s^' j-^JI 0^ ' .^I'^j'; ... -r^j^^ij 
jJu^j .cjLuJL^jjJI ^tLiLi Granulosa Cells LMJJl ^jjH LlLj j^jlii^j^^VI 
. jiaJI Jlfi jfc . n^JI iSJ^^ Lr^^'j 1*^^11 ^ ^Iju^jjjjVI J^1a3 ^ j:jIj^jjjLw«VI 

^IjiVl lift Jlft Jj^j JfJj dllft ^•e^jj^'^ ' oLn^ LkkJl ^LlUIj ^Ll^VI 

.CiI^^jjXmi^ l^jliA\ CiIjUJI ■ ^i ^Sj La^ .<Llj 

Jl ^ i^LkJI I I JS-ij laJI jj_iJI jj-fUj Jj-fllj f^J\ ^J-^l 

> f^lkxJI ^LAi ^ ^ g^^l Jit oll^-j^VI J*J4j 

j1 iUjSj 5j"if>ll Jajco ^ jJiiiJ ^ ^1 I., ^ -y, j:,Ii^j^p^V1 jjx) 

:;^j^Vl >i (Oestradiol - 17 B) ^ 17 - J^J ^^Vl ji -Ci-— ^' 

Progestins dVuCi i a yjj-^^ 

Gesiogens or Progestagens Or Luteoids L^l - i-.^^ tj j;" j-^J 
Progesterone jjjj^ji^j^l ^ <j^^jjUI 5^ii3i ^ <_JUi oil*!— *.jL>e^' 
JiL-j ^v*«aJl ^ jj,>e-o.j^l .Pregnenolone ■^'^ 
^ d-Lo > oU^j^Vlj c,ln-,„^j^l j_ ij^l J^Lii, .L^lj 

•iJUi Jil jl^ ^i:^^ oU^jj->i^'' 

^ >li cUij^i ^ j^i j^ij^ ^ u^i^Vi jl.^M.J 



jxUlj w^ljVlj jl^P-aJlj ol J>=JI Jl-a Ju^l ^j-i (jjjj"! n.^jj^l ^ Lfio^ 
<^^| SjJJIj J^I jSU; iLi ^:,L^VI j ^MUl Lol . je3l^lj 

,4jjal jV ^^l^ UjJ" ' "TJJ CiLu^ jl^Li Ji^jj 

,LH j^^^l ^jj^ j-fJIj FSH oLuj-^JI J q ^ A j^^^ ^ j\ jJl ^jJI ojj y ' "?J j^l 6-^ 

tjJjajlA^ Lot C^llilxAi^jU-JI^ i*r^' "^Jjj* ■ -^V^ i3aJUJ .O^LfcAc Jajuuj f^jJI <jUaj ^^aj 

. 1959 Hisaw j>a jJUJI <J> xJj ^ iJlill ,^^^1 u>vfJI 

^^Ll. <^ ^ ' Sjoi^VI J^l^l ^ LjLi^I 

ujSi l^ili ^1 ui-i^ jji*^ Ciil^ ^jl Ifj Jjuuuj ^1 ia^VI U1 

j.^ii ^liil ^Ul cs^' ^Ij^^V jk^JI j-Mijij jtA^ 

.^xx^ J\ Parturition ^LUI oIj^I <^ o^^ cUaJ ^jrjLUI ^1 c^lJI 
j^ili ockii ^^jjS; Vj l^^Ua <Jljl jju oUIj^^JI j^^Axj ^ <juJi\ joiJI 




Prostagbndins Glliaj^ls:iuij|>jXI^^ 

i^jJl ^vi^Lc^VI ^\ a"! .:. Prostanoid Class 

^ 5jl^1 j jLiU^^UkL Iji jjkSn ^1 eicosanoid Subclass j^jI^Sj^I .JlL-JI 
J^UUI .L^l jLil .1930 j.Lc ^ ... ^.11 ^ J ^ II -^Ijllj 4_^^VI 

JiL^I ^ SjLa JU-a j» ^juj— Jl |JLjlJI . i»:i"<II jiil^al^ ^iLi^ ^'^l 

>^ ju^ vij^' J^L-JI J* ^ ' ^1 UJLl JlLl ^1 JLLJ\ 

'j-H^J J' Ij-A j^i^ w.--^**:* -^j o^Jl! jl Prostate ^li^j^^^l Sji. 

, j'Sfl ^.^Jil, Caj-a^l ^ CuliJI ^LuJLiilSl— ij^^l ^1 Jli 

jlL^\ ^ ^.^!^- . . jj^lj >Lilj ^iL£VI 



oLi» c^:>jJ^VI fJLJI -Okl ^^ill j_ljSJI it.'^VI Lj-Uj Sjjj^ oLil it.'^l iV, j4 

<^i^juj ^ ' n ^ .j-^. 1 \ t _v\ ^^1 . . J J i 1 i ^laaV ^^lajJLj L^jSlJ oIajLoj Jjtiil Ijh^ o!jLaJs-oj 

jju iL^L^VI ^U^VI t> olLjlil^j^l 

cjIIi^^j^L Ujjxi\ cjISjI\ t> ji).! >iLJLl jj.qU Arachidonic Acid 

(9 - 1 1 Ji^) ^^j^l JjLill ^ l^U^j v^j^' LT^' Thromboxane 

.Ether ,>AjVI oji* E Jj^/-m<- - jj ;Hj .Acetate c^l j ^.V! ^ oji* iL-L.* 
4jjjj^| UUL Fosfat ^ yjillj Phosphate olii-i>i]l ^ F ^^jjililiL^jjJIj 

. Lft jjjcj E2 ^Jj^S Ai F2 



G2 4jJjjilSL-i.J^ 



H2 tjjj^^l^luuj^ 



^2 (ji'^^^^^JL>^ 



D2 Cji^'^^^^jjt 



E2 



F2a 



(ll-9)^jJJLl 

^Iaj I2 j:,iJi^L^:L«j^ j1 Prostocyclin c^li^U<>i^j^U vJj^^l ,^i-.^.>-.N<- -jj^' 

yulj-iJIj Sjjj-Jfl Ji^lj ^Jl Jii^ ajj,j ij^JI ^^jVI ti— j5j 4a>-jJI ^\ ^ 

•Cjy^jA-jjill CjjJSjL«j1«j_^| ^Uil .^ik; <ajii LjUScVI ciVUJl 
irllil SjLjj c^Ujl^j_^l j^liil <i5 <^ L><,J! <UJ| j1 y.x-l l ^.jj^ U 
.4i>-JI i^jVI Jju^ l^lk;_,| jit ^1 ^li^i ^ Cs-^j-»jji^' 




C-^lj <i^^^l <U5JI oVU 

^^^Ix. 1-^11 (^[^jII JJL^mJI ^xj^ ciiji .4. lAjj^l j^^j^j ^lAxjJLl ciLj-j^;^ ^L^i^I 

.^w*=JI liA J3L ^ jjj: Hysterectomy f^JI 
j> Jiu:; ^. t^ Counter-Current Mechanism jUaII jLliII ? ^ Lo^jijl 



Ciiltjj^'^ii 'iij^i 4 Vo I iil^ Jiljj liij'fc .1981 ^Ic Jj^j*^ <l£.La^j l^f^^^laJI La 

.(12 - 9 {ljj JS-i) (Oviductal vein) SlAS ^ 




lU^ljj (O V) (Ut) ^ C,LjajiUl-j^ I juiir*^ 0^ 

(1981 I) 4 A i; >.II iayt^ ' i^jVt 

^jVl ^"iJI ^ l^lLti ^ i^Li.^ _^VI ^.^1 Jk2 <^ ^Ij^I 



AjaaI ^^fiaj .frlj-^ irf^ll Jb!^ ,,>^->-^ (j-^ UL5^ LoJ^ Jft^ti (J^J^ ^i>(f H ft-^ 

%40 - 30 J\ i^auJI ojSI jSj .ui>*iJI ,> jpill -Liif (5J^l^' jU^' ^^"^ 

Si^^ if^ JS^ ^'l-Vj ftU^L iiL-Ulil SliSJl JiLk ai»lll ^ 

cJlj U <3j> ^L^"^! ^ oLuJiitil— jjJI jSp I ifJj .iL-l=Ji 

^ u^l JUiil iJ^ U^tSj Jh^I ^Ij'^' Cervical mucus ^jJI ^ i>U^ 

• U^oJI o'jiSj f>^^' 



^^Lc LfJI iul^l ca^^JI c>*^' '^•^ ' vitro - n ^^l^ 




Physiology of Reproduction 



-J^lAII U^y^^ : ^UJI 328 




dx^-iij j^j t II jla 4_flJL-LLj ^^Ll^VI ^LuLfti «.Lj^VI Sjjalt ojlil j-iJ 
Uj frlLVI ^1 .LVI 4> ijil j^l oli.nll JUaiL LfLLyjli Ipli JS-iu ul—^VL 

jjj tijLAijjJIj eiiallL iTLoIllj jSt^l iJj^JLl LMAJI ?t j ajjjlI a2j 
ul (Beatly) ^ ^rJi^M.VI CI j^l jJU J^.iL^I <^^,^j^^I S^lkll w*il>^ 

tjljJL^ .S jt>^ill H^J^ Ji^^ CiIj>a ^d^'ill ■ I I oLa>*^>«JjSll 

j1 ' jSj 5jt>--^ <ejiiVI oU^I J*^ ,^.^\ ol^l jl 

Female Reproductive System Ji^UoH jl^ 

:(1-10 jJj Jli) Vi'VI .LAtVI 4> y^VI jiliUI Jl^ ^jjSl* 



529 pl^Vt c^U^jfUc- 



.SjV^I alt ji^JI 

.ttiu^VI 4Ja-*UI1I pLuacVU Jllafi J^t j jicj j^jjlj j^a^jjl U1 



urinary 



ciitortt - 

minora ' 
tabta miiora- 
vBo«iitl oriRca - 




pubis 




(Ovaries) oLi^kooXl 

A^j^jjy M«H cjU (Ganietogenic) ol "ij a-s II j1 ciUAj>JI u-^^ 
^1 ^LLaj oLAjjJI oi>^ (j^ ^^1-^ <^5L1 SLoIa Ja£. JS ojuj .(Steroidogenic) 

^^1 ^ (Accessory repriductive organs) 42^^! ^J^lnJI ^LiixVI ..ij^'iiM L«£ 

l^U^ ^ 4i^:jUI ^LAxlVI Jn'i'j ■^j.r.^ll Ujji: ^1 5i^jJI oll^ ^ 

frLuixVl ^_f£^laX Lx-fl CgiA J ttl c^!^' ^JJ^ Lf-^' <j>i:VI oUj-oj-^l 

5 ii^^j ulj^l iJilli^L. o\>,>a11 ^jUJl J^l *Jb>=JJI 
^ (Menstrual Cycle ) ^^Uli Sjjj jl Ufj ^ (Oestrous cycle) a x \ 1 > t , l l 
epjUVI (Polytocous) obV^I j^I ^^^Vl c^l5 IjI U^i JJjSj -o'— ^V' 

.(Monotocous) oIjV>1I 

jijliiJIj ^^Ij U^l Ju cl jV SjjjuHI oU^I ^ Cx^ Ulu . J^l c5>*^ 
j^L^VIj Policies oL^^I ^ jj^c ^ 4-5l>L^V ^1 JjJilxJ LhmL^ 
Lj»LVI <i^-^ iiKU l^^Li^ .jiLiJll L>->*^' tj^ '-^^ .Corpora lutea 

^ 1^^; -A c^:>:i^j u-^' d^Ui^ ^^^JLI .Ovulation fossa 
LliU ^ o^Siij ^jAixll ^^i^ Sj^I j UoL Germinal epithelium ^J^^ 
*L-^ J1 yiiUJI ^> LAil ^J^yJuX\ a5%? .Cuboidal or low colummar cells <jjj^ jl 
.Ovulation fossa ^j ^yt l oLj>?JI <^ Tuncia albugenia 




jju-aJI i.i^VI J Oestrogen j'>«b ^L-^-=»i>*ll ui>^ 6^ 

Interstitial tissue <yniti i.»'tVI jii Progesterone j,j^>^ii*u-9.j^l jljil ^>t <Jj}^l 
<ikl5 jiiLftSj ^jjit-uskj^l ^j>*J-*J Relaxin ^1 (jj^j^i^ j^j^^ j^"^!.; ^\ 

.Androgens olii^jjjsVl jl ifjSiJI oLi>o^l ^ 

(Ovarian Follicles) u'A^t Ctixj^ 

Primary or Primordial Follicles li^LuVl j1 ijiliuyi CiUj>jJI -1 
L^LkJI ^> Sj^Ij LLaL Ixi^ Oocyte cuLajj^I ^^iA ^^j^iuj 

^> jl j£.1 ^ (j^MA- (sS^^^ .Granulosa Calls <^^\ L^UJI ^> iil^l 

Growing Follicles IwliJi CiLu>3JI -2 

tiH Jill L^-^^ Resting Stage 5:La^I ylll oUh-J' lt^j 

t 0 ^ ^ ^ Jj-t jl dJjjj Mitosis ^^Jnj ^11 ^^i ...vNi, ULliLk j.^: ^.^^ ,^u-j 

•^•^ i^l' c^j^ -^^1 ^y^\ ji^i j1 u f-^-:^ C^^-^ 

.{^jLJI jk: j.Li oL*>j. 200 j5 yOJI i^tUI oU^I 

Graafian Follicles CiUj>^ -3 

(> uj^j Vesicular follicles Liiuaaj^l CiLuj^L L^l ^^lh^I cr^--^^ 

Zona pellucida iiLLill iUJI l^^ ^1 Antrum ^Ull ^ oUj^l 

.(2-10 jwSj JSLi) Theca ^1 <ijL vJIjS:^ 




^1 j1 Cumulus oophorus i^ji^l ^Ijiil I J£ 
(> <kiiku» L.-.r j d. .^1 1 ijiiUJI ^ (jJc 5--SL{>JI ciP-*^ Germ hillock 




Jajj^l bUi Follicular fluid JILmJI U.tiU-iJI ii^yi ^ LiUJI 

^1 diUj^j^ I'j^ 'J Ruptured Follictes b'U v£>aJI <> JiAl 4kyulj 

^j) UiLiJlj (oli^jijjiVb "S'I^jlA^V' y^J ) t^' >»^' "^V* UAj^J 

:Atretic follicles s j^Uoil oLu^l -4 

.Degenerating follicles oLj^I L-iLuJI 

>^ : ^ • ^ - ; V ; / Wv Corpora lutea :>iua!lfkLii^l 

|fcU SjjlI Jaju ii5j-a ^Ll^ Sjx. jju (^ill CoFpus luteum <^VI ja^-L^I Uj ji^j 

Blood clot iij^l «, jlLJl ^^^JSIL^ Follicular cavity ^^jj^jJI bLoj ts>«j 

(^iJI Corpus Haemmorrhagicum ^1 
JliLkj Le^j C«j c^i>^l JiljiJI y- Lslii 'lk«j3 <LH*i>H 

New Luteal Sj^xaJl JLip^l UiUJI <1.L«.^ ^^^Jl ..-..^h ^ui i^^J j] fiili 
tjjJI CL ^^Vl jjju i jjda. iJlj a«j <ioUJI Oij--ei Cells 

Ll^ jit j^l ^ jLjOj C.L. Varum ^n..ijj Ja^l j( j .-- jit ^JLt ^ 



»VI j^^l Ji^^^ .C. L. Spurium Ujlc ^^^^ J^l Jj.^^ ^.oi. aic 5 jjJI 

.Corpus Albicans (j^Vl -^l ir vi,>juj j^aJlj 



J^UJI li^i-^^i^ t^lJi Ji^i 334a 




i ^ ' (Tubular Genital Tract) 2Lu^Vl2Ldi«t;ull Sli2ri 

oljLfl]l <IoLa^^ (jAjjtl L^^lkjl jlc oLiA^i^JI dL.j-ftj sLjuUI f>^3 jjjl 
i^UI JikI J Fertilization ^1 inaVI ji>j "hjj.|>ji.jJI oluUV Fimbriates end <^j^\ 

ylll Zygote At ,r>\\\ 4--ij>JI A>^W ?7 .Allll iikUl ^Ujiil J\ 

JLolSI jju Cs^LaJI "jj .Fetus la^JI Ujju ^^^^ i-<4-d SL8>^ J^' M^*^ 
j^JjiU dUj xju Parturition ^>!l lijjJ^ Jm-^'j ^' 

^I^VI 5_uj-ijVI ijiL-ulnll SUil] ^ j^jj <:jLiAj jiwUlil s^j . Newborn jjj-=JI 
|i^.\Vh..j Duplex uterus li^Li^ La.j cdJu biu ^1 jVI ^ olilj^^l iitiJll 
Bi- <^L5 jijli^lj -^i^lj ^1 (SS^ ^ ^^-^ 

oliljj^l ^ ^tLVl J ^UoJI U .<li^j S ajL>ill comuate uterus 

oLoxii! jxUjV l^Uiuo ^ .(Monotocus) oIjV^I 4jjLa.VI 

US .ju^lxa ^ ^1^^; ll&j cn* ^ ajxail jjoaJl ^^1 ^ 4:iiJj Primates 



t^^Li J^l jJUJI Oviducts '^'^ i^->^' 'r^^^ <~^j <> Jb^ 6l 
ij>iUI v^UVI 5> uV>^^' .Fallopian tubes y^Li oajLiu c^i^ clljJ 1561 

f^>Si 1^1 ^^l iiUil 141*1 J ^ ^L^V' Sfl^ W ^ r*>>J' 'reli' -^J 

•u^Uil ftUJSVL 3-.lj>JI j1 l oj'l' j Cr^ '-^ 

Peritonial Cavity _ -ij^ Ji^l j ^i^j^' v^^^' jOiUj 



Fimbriated W-i^^^ t^'.>^' cA^t'^^ 4-jj>5 iaJLaJI aJu (^^^ii iiij^ 

^^.^V jjl,^ ^ loK.t>j Ifl t-iJiikjj Tunnel-Shaped'' Jl^ <4jLi-4j 

d»UI . Ovarian Bursa ^3>Ajili ^1 SjLc ^jai L-oj-S iijS* UjJilj 
.iai^ Ovulation Fossa ULIa VI (j^^l ^ ^^1 j^l «^ V ULj 

jlc 4-% i^A^ C^JJL>^ J:^^ ^j^^h^' 'r'^J^' 6^ 4l»XaJI ^jsi^l O^^flal cHj 

^ll^yj ^iM.'itL Jiti3 V < j<--j L-^^l iiLl3 Jjj^ .i^LVI cxSj l43ilLjl 

c-xa^ iailS^I o ^ .V {.1 ^1 j^l ^ ^jjU cxjLSI oUIjj^I ^> <iliiJl 

iL^I Sj^j-e j1 JaaJI ^ 5JLLt ^^jVI ^ u^fj-l' SLS jjj^ 

♦j^i uijj .f-Lu^i ^Lkj ^Ai>-^l (ifrf J— Mi^la jJl 

jjUai .>=J1 ^ ^ "Ampulla" Sa>_^iVL L^-i- J^jVI 

. " Isthmus" 

Cilia ^Id^Vl LLii 5_^LVI .Lii ^ c^o^V* t^"' - » SjLj o| 

Oxytocin iS)iji\ o>->» ^^j iiL^I .^^^1 <ilk. Uj^jU 

tAPj '^yj^ f^^' ' i.r-.v.n Fertilization i ~ ■^■^^ 
ij^ Ampulla - Isthmus Junction ^ji^^^W *ji>fi*^l JL-^i cti ^ 
Ol .^^1 Ji.j: j1 J^_3 4-Ai>JI ^^j^ SjU iiAj 6-3 



ii^ij^l ^\ JlaisV JaS^U Tunnel of Love ^ ji: ^> jiSt tj^l SliS 
J PyrovateJI Jl* ^j^lj^j tulji. jI U^J ^ji IfiV i4 1 .^^11 ^..a^I j iiLiJI j 

,4jjj^ja^l oLijjVI ^^1 <iL^I Lactate 

^1 Two horns c^y^ i> iiJV) <aSjj ^LuiiVI ji^JI ^^^jSl* 

^iliJI Ji^ oLiI J J II S jijU" Aj ji\ (jjj^ Cx^j .Uterine body 

Vaginal For- J^^l d >a <? %=k5 •J^f^ cr^^' ^j^^ J^'^ (/^ ^ f^-^' 
jLuiVl ^1 ^ ^^Sl^llj t^^l ^>JI ^^ksLii Peritoneum ^Jkl\ Lol .nices 

Liga- <iajjU 6jLt ^« An .^j^ *^LL Jc <:L5JLl jx.Luu3 cUiJ 

SjLr, *C5J^*^' f^--^' (/^ ^^J^jJ^' ^J^' LT^ --^^ "^^"^S 

j^pjj .y-^j^i i> Fibroelastic iJalk* <jiJ oUjSi ^> 

^aijVl io^jsJi ii>kll <3Llll f^^l r-:;-; Broad Ligaments i-ij^JI <tujVl 

(^UJI t> l^idau 4 J,Ar oLLlL ^> Myometrium 
uL5^ Endometrium f^jll <AL\ji\ <ilkJI U ,.-JiJI jIjI^I t> 

^1 Al.Af. ^ iL-=*LJI ol *JJaI Y-iH i> Sje^ f^-^' >^ 

^ ii'^j.tJI Sj^aJlj ii^^l ft jjaII JN^ f^Ji tilkxJIj i^^LAJl 

Uj fc-ilUoj jLa^jl oUljjjJl 

. (i^^l) ii-i-s^l Incubator jJi ' 1 




ylll jjJtlL lux ^ J\ jlia. ^ SLa aLJJI JLLu^ jjl,-2 

.<£ij.4.l4j 

JjVI Salt Uterine Milk >ll wxJ*Jl jl j-iL ^1 jjJJI f - 3 

.<lilj <j^UJ| 51J.VI j1 CjlJI ^ <kiLJI ^ ^Jl -4 

.Parturtion 
Cervix (O^-jilJlA 

oSL*^ f^^i jic ,:i>Suj .sju t^iJi j^i ^ 

.Sj'Jfjll jlc jUI Cju^l ^LljI^V jj^Ij I jji ^j^Jiill 4^Li. 

3^x1 ijL^I ijl^AJI 5^1j oUU j1 Lui^H^^^ j>-«^ Jlc Jl^ (.s^Ui) 

JLu^ LiLL j> (:j^>%5.0s uteri ^1 ^a^jJl ^:i_j<iJ li^ j^^l 

jlc. LU^ ^ ^1 Goblet Cells cd*^ L^iu L*^ JiljU i.J>** 

t^jJI v^LJI ^jU jjj Jit LU^ jiOy J;^^ ^ juaJ ^jll 




^^jJI olo r frljjl QOl^JJ Ij-o-o (jL^^iJ i^U'tll <JiLL ^ iii'irk JLiuajj j.ii^f. tj^^ll 

ciUI ^ Vaginal smears II cjLlUUI j^i^ i ..n dljJ it.ll s; j^jll 

^ ^^j^j^ -*•■ ■ - ■ ■• " 5jj 1 1 J U ■■Jjj "ill ^J^l J ^ ^ j-sin mil LMAJI ^ - 1 1 11 1" 

^ ^Ijjl Jh-I-I ^ J^JJJ •^■jij <1 tl ^^'jlj-^V^ '-^ <-J-4l»JI JJjlII (^jJI JoLaJll 

Lactobacilli Doderlein ^ jjjj (.^aL-^^J^*^^ '-^ ^JifijJI ^lh-?^' »^>^^l 
^ dJil Lactic Acid dLmlJI L.^ ^ j>=oil cj^jS;;^! Ji>^ 

CjJjSjL; <ij^l Vestibular Glands aj^JajJI jjjUI U.SjUII J^^l 
Cowpef s jjJl, <fiil^VI jjUl » (jUl Bartholin''s Glands 

S jlSJI tLiii. jjijj " |_jjc. L^Jiljl jjl Jojuj ^^jJI ^ ^\\\ \ <j^>Sdil J Glands 
JjVI s ^1 ^ - I .^.iH liA ^L«VI ^ Hymen 

II JL^:|U 

Vulva Si>uJI jl ^>d>l 

C^J «j->ee^»j uifcji-^l ue>iJb Clitoris >JI ^> ^1 i^^^y .<3iUl^ ^ ^ 
■<i...-.ll ^U^VU ^icll jl^I J>i.\ ir>ll ■ J^i^V'j Jh^' ^ 
' : ^ ; - J ' ' ' ' ' < ■ Menstrual Cydetic^^aJISJ^iajl^aj^^lSjtjaJl 

>fi. a>iii JJ5 c»l^ JiLL i^l Ji^ l^ue 4^ ^>yi «>" Ji 51^' J— 2 u! 

W-.UJI Jl 51 ^1 (J*^! Jy-^ J^) ^' J-J-^ 

.<^^t jklkiiVI i^ov 1jj3 iua. (Menopause t^LVI) Cc^jVlj 




kjj^l ,^ |kU Sji^l ^Aoi^ cUjJ flUH Ajt^jJI j1 I till S jjjiU ^Lill 

J 0 1'lll ^^^_^^VI otjij J *> II 4.jiMjJlj Lai <Laj^ 28 J J t ftjj Lsjj 32-24 i^^u »LuijJI 

. JaiJI Jj.^-t alt 4i.^%II LuajjJl J' ^ 31 ■< -H ±.1 Ja.VI 

( jIaI^ I till j^Vl ^li iiImi jLaj cUjjj ^Luijj ^_^l 4-jUu ^Lj -J- ^ II J[j ■ -~ ^ jlc Lsl 

IjA jjI^ bJA ilildi^Vl ^li nil II ijj^jtj S ■ - -'j j1 ^ t| .«.^* La jl" ■■■jj 

SjjJI >i.tS aii .?A«ji]l <ixM-^lj ?j.»"-'»ll >*i.YI J oVUji!^ ^UJI j> .>JI 

.-Sjju ^^1 <JLaJI <l^l ^jLaJC V jJ Ijlai ^ <-)^ ijj <iH-J:JI 

ciL^ JL^jU .L^l JMk j^Il Lo .(Amenorrhoea) ji j^^l ^LJu 
^ISiV V'UJI SjUI L.^ FSH-RH oLu^l >^ o>» ^ j^' a* 
20-12 j^^iiu^. ^ a>«^l liA l«S jljj: Lajicj FSHoUj>=J1 >^ j^jA 

jbjSj c^j.^Vl jjilj >s.Li>jJI ftiA >«i .liil -u^l j> v^i^^ 

iuL-UUl SUSJI Jt, ciljiS'G Sdt ^:!^a.j^SUj .(3-10 flj JS^) ^Jl yj 

»> ,^1 ♦jjJI i-laJI 5jjj -ftjj^j ait Vji: (^I <:U>j <^U.j 

>i»*'*^' uL!>?-e ji^^l ^>kj, Jl ^ U1- A J > 0 ' - jju <:LUJI aiA 

6iA <:lkJI jji. ^^.^ ^1:1 ^> j^Jl tiU« .Menstrual Flow 

jcL^j Endometrial Stroma Cells <:lkJI 5^ ^^^^ L.^^! ^ 5jt ^ jiiJI 
dJjJj .Prolifiration JljiUI <LU.j^ i^l jly^j . jjiji ^^j^ ^ ^ *:^?.Jl^V^ 
JI>JI <L.^ yiJl Sail L Jl^l c.ljaJLlll f^JI ^ cl^l *ia Jlk: 

oLij^l ^ jitj .Oestrogenic Phase i^jj_>:L«VI ^1 j] Prolifiration Phase 





.dj^i SjjjJt j>u ijUaj 



UjU. oUj^ A^l jU^I i-iLVl i.^ LH ^jlll a>*^l j^^V 



jlLl^li ^-^-^ t^l "-^^ t?^' ViH^' J^^! ' "J^ a^*:^:^'^' 

>ll (JLj.^ fcKji cllj jjL^ j^t iiilj .f^^^kJI 4 J t,ui^*^ I cjUL^AII 4]oLuj^ 
.^jLill i^jj^^^l (jii^a^ c^-^uoLjj^l ^jU^ ULLai.j.iy^l irf^ikVl ^jj-^ ^1 cUd&J] 

.Corpus Luteum LiluMJij ^jju U jl Yellow Body j^i-uaVI Ujic ^jju^lill 

?-iiuiUL yiJI J^l 4JUJ ^1 i^i^ ^ g J n . ,n ^y^j Progesterone 
.-ujS: ^ ilkl^l SjiluuSJI sjUI f^ji Jjis LJllI U Progestos 

Sjlyjj '<e-^lj!:^l oiL-ijiJI Jta^ JajJl Sji>4^ i^lt^l ftiA . JiiVI 

Sji^ ia.jj jj-^j j^^oiij Sji^ ^ . ,iun i^jJi oiji jiVi 

.SL>f-iJl SjjJI ^ ^lill ,Ju^| ^ i^^j 37.6 J) 51^1 

hLH ol J ^^ii^ JJU jl j^l >^ J«e 

M i ^j j^l iU^I jl Luteal phase i^^l iUjiL <^UVI cujx^ sju oIj^v'JI 
J^^^ <:lk, ^ < ^1 1 i..^*^! ^ Progestational phase 



j^izii L^^ii^^ ij^\Ai\ \y^\ 342 ; 



CAaJ ^ FSH-RH oLa^^V ^.La^ ^ JD-^' UJ^ J-f'' Jai-M^ll Jtj^ : Vjl 

.i^LLllI 5^1 <kLu^ FSH ^ ^ jrli:l jljjoi jl^il 

f^UsuJI ajLf] 4 fljfttll oUokll ^ 4ji^ ^ •ItjJ^ ft Ji^ojjJ ^£>)t^l ^jVI n9 

(JL^ ^Jf^ Cjl£>Lui« J!!A-^5.^hAJL <UiLa^ ^j^l J^l*^ ^^^^i^J Cil i 1»J J^MoijLij 

^^1 jiL^^I Jlc JML oLjlrkll dJiib 4j.fiJ3l» ^1 J*-^ <a.jJj Ji.1 J t> j^jll 

Jlk^ i*Akll I Jll J^Lk ^Wl ^> cjIjjj^ 5j-m-: j^Ljuj .i^l u^LH^ 1**^ JhJ^' 
^jlwll <ilalll ^ r Ji-^j Dysmenorrhea i^l j-l^xt. <JLaJI aJu 

■ •••••-'^ ■• ^^^V:^;. -Oogenesis -ujUi^^ 

<j^jliJI ?iJJI ^iJI Cortex cy-^ cjLAj^I St-ii 

ii^ Germ Cells LMJJI J^^ .Medulla W.j 

V iiUxll alA ^> .SLlzJI JMii. jr>*-^ lU'j^ lf^' ^^X>^' 

ilio *Ual]l ^ Jill jj* ^^^^;^ tfP^ **^^50 J^j ^^Ij SjV^I C« <^j5>=JI 
j3jl\ UliLSJI ^1 JbL^^JS^j<e->i>^S^^^ 

Primary Oocyte <-JjV! <JU^ j^l i^jS^^I OuAi 

i--^>Jl 5^ Meiosis jIaiVU U j1 ^IJh^I j-L^I ^1 
Wi ^1 LiUJI ^>---^Ti .^1 ^1 .liSI ^ . Secoandary Oocyte ij^lill 

JJj . JiUJb .Ji^ .Graffian Follicle .-u^ ujSsJ i^^l 
j^^l ij^liJI <..A>>JI <^<i^ JiJ^o^ L^je '4 

4-^^ ij^Lill s^^l AAJi-e i*^^ Mitosis ,>-^l j^U-iiVU 




1^.1 a iaJtl^l <_fil__^ i_u^ <j^i^ iltlj^xj <.i^LVI <jlnf ^j^uil ^j-^ 4j_^l!iJI ■» ■ -^JJ;^^ 

a JiaJ; iioa. Post- ovulatory L^WI ^ L. <ii.^j Pro- ovulatory i^LVI 
s-ujlit ^ilLj <ilLj iUJI 5 jjj .lit ^ ol 'UjLl- lia^jl jJiJ 

V,j%JI LS.Menarche ,j%JI j1 ±«yt Jji.lcjjjt ^ ■■•■-^ n ^jUi ^-^^ 

Sac ^1 ^ Ja^JI ^^c. SlliJI ^jLi\ ^ 4^J>J! SJll 

SLliJI jjl j^l^l , Adolescent Intervale j\ i^UJI ^ . . . ji,! jlu. 

Ualt Sllill <^L.VI iaa3 V ojJl=. 5 JlI JiLi i-iAi Jjj^ ^Lill 

jl i^LVl ai:>a jwJI jxkJl ^ jjl . J^lj ^l-^VI ^ SjjU ^ 

j> ^^^o^ ^ jIj^j^p^VI jl^y i^U J iLjL ol dliA 0^ ^4*^ 

<1LJ1 a jA Zilk, ^ ^ SjLj^ ^ j^^^O^j^l 

<JLJI 4iA Jl« ^ V Endometrial hyperplasia ^^^1 ^Ik. 





(4.10)^jjsLa 
uL-iiU i/js:ui yi-uui 



Testes .1 
Epididymis 2 
Vas Deferens (,^VI) iiSUI sLSJI .3 
'j^.^-j Accessory Glands <i=i.^l j^l .4 
Seminal Vesicles oliL-aj^l -1 
Prostate (^lijll) 

Cowpef sGlands^jS jj£ j1 Bulbo-Urethral Glands ^aU^V' 5fi-=^l T 

Penis .^iwAflll .5 




Lcufij Secrotum ^ .nj joi ^1 jlaJl Ji^^lj u'-*-^j Gonad J-i-uill 

: Spermatogenic (>aUaJI j1 ULuJI ^rLul -1 
.Seminiferous Tubules ^^^iJl ystJI ^L^iiill t> ^.JLiU giijj 

: Steroidogenic ijjjijjji*^! oLi^^l jrLul -2 

iJcuLJu, Ci^^Leydig's cells JoJ L:iLL SU^I ? y»i i1l <LLl-^ Testosterone 

>^ j>^ill ^ -ij^ c^ill S^Li^l SxiJl LH o>-^) 

dlj ftxtLx^ Lujj Interstitial Cell Stimulating Hormone ICSH L^LJJI 

^ J^^ t> ^1 .>Jl : Cortex 5 ^1 -1 

.w^L^Vlj SijLLdllj A^JiL .Ju. : Medulla ^1 

^L^' t> ^ JS Lobules ^j^l ^> Jjc 4j.r.^ll 

Jli ^ ^1 jjj SLo^l 5_^| Lji^i ^1 ^Lu=^l^ 5j^j 

. (5-10 jJ^J^) 




i4*«^» l^li^ji^-ajsll (5-10) js-i 



l>S ^1 <ij^ Iq iAy* tr^l Convoluted Tubules 

2\j<. I j t; Ujjjj aIaj . Recti Tubules < niW . M oLa^^Ij 



jJl JaJl ^ ^y: SjLxfc j-jJ Secrotum ^ji-<-cJI Ui . Rete Testis ?j .n^ll 
^ in il ^^^Jr. (^gj** I i ^ ji in ftj iiiSjj ^UuuiVIj ^ ft I liji Lul J ol 1 1 i/> lj 

^1 (ji-k^l *n fl'ljj I ft (j "ijf.jlj a^^i ^ ^\XAi ^JLAJ ^-^^ 

t Epididymis ^j>j1I 

3"^"t* '-' ■1 ' r"*-*!! ^jiiaJl ijic j^^^ J.<~«'w iJf^JJ (jc, SjLjX. 

<aiJiJl 5jtjU) Ulu Head ^^-1 J\ ^y^J <j-LVI Ojlfl f.L-2t 4i!)li 

(j^>*f 3i-^ jljyj^-^' Ct»iLflJ' Liri Tail JjUI ...i j U ^ < Jil 

CjljiilL ,_ ^n SjJ3lL« cAj^ 4 j . n^ I L jsJjJI J Ji^Mj. Body - ■ ^^l; 

5LSJI U . .LiiJIj ^^LiJI ^o-coiJL aJj£j Efferent ductules SjjL^I 

^ ^Vl Jl 4J3LJI SUUI .^_^| J.j j^iiii Vas deferens j1 «d5l:ll 

Ce->^^l J;j oj^Si, . Inguinal canal Sliill JiU ,^^1 Ji.lj 

ji j-ui ^ aiji <GiL^ ^j^j <j La^i l^i <uLu.^ aui jsi ^ 
t^jje cUiy ^isJt iikx. ^ jj^vi jiU. ^ikJl Aixil 314^1 1 
C:?-^' 'J-*^ .Azoospermia ^UWL 5JLJ1 cXn c.^.-. ^| ^ . iU-.l l 

:Vas deferens ^^VIji:U2LJlSLI2]l 

j>s sLiiJi j:iu ^vi ^ j^j ^ siiiji 5 li^j 

oiL^i^l ^jl ^ . nv fl* J ul^l^* ^J^J 

^ jIaj jJiii* Jal <J3LJ1 sUiUj .Ejaculatory Orifice jSjUI <aji 5^ _,ii<i 

.Ampulla Sj^VL ^,^1 iiliii ^ ^\ ^| ij^ l. ^ 



J^LDI l^^^ :^Urj^1 348 



; - — s Seminal Vesicles 

Lf^' c^s^l t^W^ ^ Jaji^^^ ^ ty^ (j^J 

yjAlj . Ji-xlJl A-^ \i ^ <S jl.t,!. <J3UI Sliill Jfl^VI ^ij^ lU'j t> 

iiL>uJI (j^'^j Fructose yyi^ i> LJU c^>*^ Wv)^ o^Lucu^aJI 

.S J a 1^11 JlLo JiL-JI JjjIjj .o^^VI f^,>e^t»>J' oUjjIj Citric Acid 

j^jS ^ I jjj^ (jS-^ <JiU»iJ • 5£Iaa uiiiii jjJfi. ^^"t"^* ^a^lj <£.L<^ 

lj>.U^o ^^jjli ^1 Cx^iJ -S^^' ^J^l ?J ri-y^W SO^^II Lo jl JiAJ cf^ 

<15UI sLilli UU J -^v- Ij. 

. Ampulla i j^VL ^^^^ <15li]l SUSII ^ 
I Prostate Glli^j>al( jil2L!i^( 

J^jj Cfi— =^ i> (j^J <Jf^V' 3^ ^ CitLuij^l ^ 

< JaL^VL tliU JL^I 3^ jJL i^i^-i 6^ SjLx. >b c^iJI Isthmus ^:^\ 

Jlu^ <j^l oil— J^l 5J*J • y^W^ C»ll*-J^l 



j^Uiit t^y>u^ : ^Ut JuiiJi 350: 



j / tBulbo-urethral glands aJj^Vf^Lduull ^JJi3\ 

^jj . 1(1 ^■tn's ft ^jJl lyii\ Cowper^s glands jjiij jjiJI 4jjb ^^-^-^j 
^> jj^ ^ Sjc JS (5>1^j itjUiilVI ^ i^^-=*^^ Sj^Ij JS j^I 

.oU^j^l y I jjt .n Papilla ol ^ jU ^ Jf^V (/^ SO'^V 

jjJLlI ^> Sa£ JSj ^j-JI -.H Ji-iVI *LJtJjl will! <iJj SllS J^L ^ 

(j^ju dlliojj . Ijj>b3 — f'y^i (j^i ujJ "^'^ 

j^l .^i^t ol J oU jf^l JoiJl t> ^lj3l aiiJi 

I Penis tjjinrttl 

*Body or shaft -j -^^^ - ■ ^ ; ^rv^.j U Sj^VI ^Ib -xaJuj .Erectile Tissue 

^15 i^jja. ^ -^aU ^jjl^ .Root A fill ji^. l^.^ ty J> ^fl'v' i l^Ji^j 

^ . ...Acii ^ ^'fl.^ll Jji2 Lc ^^oJI Jiio^ .Glans ji^lj ^^^^l ^^1 ULaS 

Large SjxiS iii^ ji ^lUI .Prepuce iidiJI ^^-^ -e^ 

<kia^ ^W^l L.^^ ^A.^vA ^Liil ^ f^ollj Cavernous Spaces 

ftoA JX.U slki-* oifi wu-^l ii-ia. U .Sheath or Fibrous Capsule iiiJ 
ijj^ d^H^J dULoJU f^*-^ t^ill jM' a>S^ 

j^jUi UAaJJ <;kiliJ) ^ U . Foreskin ^LVl jLJl 



U1 .Frenulum JIIJLIU ^^a.i.j 6>JtiL^ 4^ jUJI Jn^^Vl <Aji raJ.^JI ^1 ^ ^ 
yijl 1 j J fl i <<jjLft-wJI tjUjV! ^ a- Circumcision JiXJj\ 4-J.ax 

lXS^J C5'A>^' LT^*^^' jU^' <^1aC. U1 -^jf^ oL^Sjj L^i^uAft]! 

<l2llll Sllill J^L ^ jl^j ^ \^ ^1 <iAl jill i^tnll CiL-JSUI t> IL-U 

Ujioj ^LUI ^ cllUSj .jr^UJl ,^,^1 jiU t> JJ^VI J3L ^ es^l JJLJI 
^ .j . ^fl I I ^ .Os penis ^ ^^'-^ . ...xi\ \ ^ Lur, ^iii^ yil^l 

jlii . A "5 I I Sjly, ^ ^Ll^ shjj^ SjU J's.t.ll ^J^^ ^^^j^ 2. ^<ii ... ^Vl 

yLL«JI Walrus ^1 ^ ^ .^U-i^| ^ O^j 

. ljJ>Lt ^1 j2l ^1 <Jjla J^uaj wO^ 

Vseminiferoustubules^ 

^il^U SU*-1I Father Cells <i^VI .*LiiJI .Basement membrane 

.Spermatogonia i^ia^\ <JiJI 
Germinal 5_j^ji>u 5_^iU, L_^iU SjL^ ^ -i -j .-.n <_ai.l J| <_iJJl U 

.(SjiLJI) UiUj (SJ^I) UiUJl epithelium 





: 1 Sertom Cells (3 JjI^O ^jpTjj^ 



iiiUl ^Lo^ t^ii^liJI ♦UiJI j\ .LLL 

Testicular JiLJI ^tilj i.jjjyei*JI jl ^1 Jl^Sj ^ikJl sLii 

J>i.j ^lo: Lj_JI JkUl f.jJI J - Jj^j 'PI"'** 

I Germ Cells (3jJ^O^>0^< Irj^^J* 

iiJLJI J>=^l ^-^^ > 5 j>i^UI iUolll c«>a.l ^1 ^i>f^< ^L^>^l ^ 

I Spermatogenesis Si^Iall I sLlj 

.(n) . t.n-.li J^jiU yi^ll ^Uj^j^jjSJI J-»^l J^l 



i-jl^lll UiJ) ^!JL-I SU-i! ^ij-VI L^Uil *l Llj ji:- U:^! ILJ:: iJ-x '^x 

•tjj ^ 'ii jil - ' ■'" ^i£.Lilt •Liiil ^ '-J-i>=^j IXeL* LfLA.j;j Spernutogooia 
JbLj j^Vlj J^U. .L!LLil ^-4 ^^ji vj<- Mitosis L^-k Ll__L! , 'i : ^ 

> ji^liil joxll iii^ ij- ^ I ] ii ^LiUJl LXi>i1 

j-i/ii ^ij^ .v.-j jH^W «^ > i'>'^' 

^ J^l^j Meiosis Ul^ii.! L»l ill Uj^u - ^1 Primar>- sperrnatoc%-tes 

Secondarv L_i»:LJlJ1 ; iU-Ji i.'>] -^n: -..<. i .>-.n 'i ^ , - 

— a L* jt 5.iiaJI oUjjl Lfifi. 4j-4 ; a jjj spermatoc\-tes 

jLJI jji::! -^^jj^ jj^ Spermatidi -il^'t 

.Spennaiozoa Ca^Uil j-UaJ' 

j!JU-l Lfi>^ ^1 iUj— j^jj^l ^^V) j^l Ulo2\ iL^jjl dS^j 
ijL-il iaisill iLijjl 64 -■■■^" 1 jj V ; -.u-.M : .U' l 

iLUJI 4j,.M-.'l uy^l ^..v j^^i .j^i , ^1 

J-jLuL. i^l slji ^ iUjL-«j>ll Jl;^ ^ L^vi --^n 

Spermatocytogenesis 'j>'-' ' i iJiJI 5Uii 

LjIj .y^jil ali SLl jkU^t Vj .(Spermogenesis UksJI JUj-a.) <jJi>ill 

J^l ^ ilj^ ija^^j ♦lllj (RNA) jl\ jy^l ^^Ull d!j ^ U 

: ^4 U ^^^^ 2-^1 J-^ iJlH- J^lj^ l».jL _iLlll j^j 



,Golgi Phase j^jS -1 

.Cap Phase (6>.^l) huiil U^j^ -2 

.Acrosomal Phase ^ Joil aL^^-S 

.Maturation Phase £-*ifclJl -4 

i-ik^j Ijtiojj Head ^jJ\j ^ is>j^ Ij-e-- ^^l^ .nUi iikill dLLuj 

. JUI iikUl JL^ ^> 4.^^11 iiu 4j d Tail Jjjj Middle Piece 

.dlllA ^J^3^ iiij^ C^j^' Ji"^ ^ flt^ * ^ (^fll c^j^' J^-^ LfJlililj u flin'il l 

.Jjjllj lO^LjliLJl ^ SU3j ftiji ^ 

jj; ;. ; : ^ 7 : ■ V ; VSeminaj Fluid or Semeii ^1 ^^>iXl J^^4* 

6* %90 - 60 ^1,1 ^ oSj .akUl <^ tfiJI wiiSlI »L5I JSL-JI >4j 

<ijiJl ^ JiLcJI ^jl jljj .<^L^VI j1 ?ia.iUI jaJJI 4LL-JJ glij JILJI liJb 
oL^VI ^ JJLJI ^> 3^ JS (SJ^^ -^r- J-^J 3^ 7 - 2 Sj^I^I 
^jUJI ^^ij ;^...L %80 jc. Ji. V U oL>^ 150 - 60 ^ 



SjU .J-\Ul g-iuJI <lsk^ ^1 J*-^: J Ji3 <i5lUI dij nil j> .-i^ImmI 

a J >^ LI (jj^j .Spermatids ^Jklll Ji jju ^aLJI S'l^ S jxlVI jIjjVI ^ 

LlijW JI^VI ^ L^l AOA Jl. .Sl^l ^ 4jL.AaJU j1 

I^jUjIj ^^'-^I J-f^J (SJ^^ JiL^I ji>A A utjSjj ? . ^ - - tij 4jjLiIx,VI La] 

.ijjujkll ^'jj*^' <j* Jj^j ^ 40 J 20 ^ (jlJI jL^V) 

.Motile 5S: iJUa . tU-.ll %80 ol>^ 

Jl. <£.jji.\ oUlj^ %20 ^1 J*^ j5 UjuUI akUl uu 

<13 ?JU J5i j\ j:UJI ^ 3ji-^ JU 30 LsLi^ OkJI jj^j o! 

4iils ^.a^ c^>i*^ ^^L^ I I jSiJI <.Lwa ^^^Ji; Oligospermia ^iLiJl 

. lllka ■ -l.^^^^yi ^ V l^j Azoospermia 
Jiia. jlic <cL«, 24 ^^1^ j*j ^ ^\ ^ ^jkill ^jSj 5jl>JL ujLiJl jllS 

^ U>lj3 w*=^ ^1>=J) ^ Sa^lj aLJI djuj .j.°48 Sjl ^ <a.j-i^ *^J— ? 

. V-*^ <if*Ji ujsu %60 Uii atji jiji. JL V ^ji ^ iu^ ^yuAJi yAii 

^l^VI ak: iii^ j ^skdl o>. Mi ^^U^l j:UJI U1 
aJj .^Ijl^ 5j*J ^°79 <^_,j^ 5j^1 jj.A^llI Ji>j> ^ ji>Jlj 

J:LJI ^ Alkalinity ^jjtliJI j\ Acidity Ju-a«UJ| aJiS o'"" 



.Ovulation L-iLVI o5j 

Jjl ^JJJ^I ^IVll Mil (jJj . JJudl ljJ& (>0 J2l ^0 <JJJ^I jkjJUl ^jJI 

.c^l itffc^VI CjJ^ jLftl^l £jL3 »^taalJ <.aj3JI SjLT) J^l ^ t-b i^ll 

4> jj-Lj JjJlSj^I ^;;,V .iikill Lii* JaL-iiJJ ^ ■ o... Fructose jjJiSj-all ^ 
ttiU <J iL.^JJl ^0.^11 LLiilll l^-Jxu yUl <i>lll CiiL-a^l 

JiUJI oLji^ ^> J:L-JI L4J _^ ojfl Seminal Plasma LcjiLJI U1 

Prostaglandins oLuS ^1 IxiLau jiSt ^sj^'^ ^'>*J '^^pJ->^l'J j>^j^'j 

: U 3eJ^I LajiLJI aSlUj ^1 UlijSj yUl 

jjjdi ^> ^jji laUJiL j:LmJ1 aLL^j^ j^uvi ji ^jliI^i^ ^ ^ - 1 

jSLJIj Lo^l cilij^iVL. Lii Cji^ (Metabolizable Substrate) L-AjI Ik^j -2 

t^^l j1 ^ . flU'ill ^ 6^ ^J^' '^^^l ^ ^U^^j tk^j -3 

. IfiS ^ Sjly, ^1 ^jjj LoS d ?kuii 1^1*^ 4i>llt UjliUI lf»^jj S^La 




JjLjaj; Decapacitation Factors .jjSill ijuU JaI>c <j>iil Uj^l t.\jijJ ^\ -5 

>■ ^ l^lll ilL^ LAj|Jj_0 ^jhOjJLJ CjLC-L^ 4 J 2 ;j^J SjJL lutlllJI 

j^jj^ ^1 iiL^l > aU\ll i^JhVI ''''^^ Jo .7.^ <jjjj-4AJI Capacitaion 

^ \ iOvuih Transport 3La^ 

JiLcJI <iiS Ikil: 33^ .iikiJ! sLi^L» j _> i .^^V i ojxzJ 4_Ai!iLll 

^^^^ iioJJLI ijj^l iiklll ^1 i^jjJl ^^jJLaJLl (^fJJ>aJl 

^ (-^^1 ^L^^ <imi ^i^>u J .^^1 Jl 

jj^^ --L^'^l j:>Li. ^ ^ C«^j^Vl ^ 

jj^ ^oJI Vitillus jai sl^ ^ L^Jj^: L^^l c5>i^j ^ UeU^I 

4jLL*iJI <_U=JL JSJl LL^j . Vitilline membrane ^1 J .t. ill 

.(6 - 10) J^) (Corona radiata) ^Ll^I Zona Peilucida 




3 

Microvilli from 
rollicular cells 



5 j^VI JMA Lu^ Ujjj^ f^^l yj^il >b 

JLLii! jicj Soil JilA jSoJ^j .^Ajj^I cffJ^^^^l JL^I jit Cfr-jf Sj^ 
JL^I ? flU\n ^ J>^jllj Acid phosphetase ^UJI j jij q i^Ai^Jl 

.^^1 Ji^jlJ <c,>^ cUj Jju iUjLA Sjlil SjjaJI iaklll ^ ^yLlJ 

'-^^ -V.;-"^'^' ^U^::;.:^---: v.: > ^V;-- V'.-'-', CapasitaUonLa-jSOJI 



^1 Glycoprotein Coat iiJaJI <Jljl . ii<i\\\ IAxl^, ^^IjGj 

CjljJ-ij ^j.X--v jIat J ft .o^ .^,^1 t.orkVl ^^^it SjJ^I t^t* til^*! j^fJ^ c^LH^*^' jl ^-yW 

(6 - Glucuronidase Ujj) 

^ il ij 1^ iS^U\\\ ^J''^yyi\ jl j ^11 Ujittu J Alia ^1 ^^j^u^UJI (jiAXJ 

j>u«iaJJ iikUl ^^IjaL <jLixll .-ui JcLu^ J^U. J>^jJ c^VI jI^aJI Ji^lj iilcULlI 

iSj^ ? 1 1 all jjj-=^ J-a^ ,_iiSiJI a5jJ>.l LaIij . Acrosome (ixjill) ^ ^1 
(> 'i^j^' .oLuoi.VI <aLx j^VI ttfjilSill jL^l ^ ilSJll 

■tjiiUi tji* c*L3t oiljVi iU ^ . ij<c-ii iiLt ^ «:J^^J^>-'^^ 
<iliill 51^1 ^ <iJiijLI olg.Ull LeJl jiklj <iki Jjl J^kj jjoj 

jjA^j . Jj-kJI ^ t^j^Vl ..ikUl ^laj ^^iJl Vitilline Block jL^I ^\ <u^j^ ^lii^ 

.Zona reaction J^Ul ajIajlII 6^ 

ui^' ctf^l yJl cfJjS Polyspermy wikJI jjjju ilL^I jJllj 

" ■■■■"""■^ • Fertilization uiU^VJ 

ill ^Jiij ^1 ^ikJI CjuiLo u- *J^I J <^ LoJut SjjoaJI 5UJ1 




Ja5 ,JL:A\ J-^j .Ampulla - Isthmus Junction ^jjJU ^ j^VI JL^I 

^ill Acrosin ^^a^jjSVI <LL-ujj Ujj^ LL*i 4ijS-o l(] ^jl^^* jju S j j * - <iUla 
LjIq^ ^1 j-fJojj . Acrosome jl ^^^^l ^ II tjl J-^-fi 4 ckMI ^1 j 

yjL^jj^\ ^ Hyaluronidase J^jJ^j^jL^LfJl ill^l cjLoj^VL jili; ^L^VI 

.iilaill <*J Like-Protease Trypsin cj-^jill 

^i^jj .Zygote .^^M A -^j^;^* <jj^ ? qU'iIL Lucij>JI J^-oa^J ^ ... II 

diJj Jju ^Luui^VLi d * . v» ^ 1 1 tjojJ 4.^^111 Cj\-j^,j^,^jJ^ oLoj-^j^Jj^ 

*icL- 12 ^Ij^ ^L-aAVI JujOAj ^j-t.rV LaLiII 3l>Lkl iAo^ 3>J^j 

1 J J r, J.A^ ^1 ci^l s jjiUi ^ 4_iJaiJI ijLjJ cjLu^:! jj>^ J ft ' ^j j 

ciilS Uj . jj^l ^>JL t^LkJI ^JL^^\ jjjJI Sj>*J UU-^ oU^j-oj^SJI ^ 

Jit ^^IJulkJI 4a (.fl M.-, <_iil j^l J^l ..ILc JUjb jjLi ^Uj^j^jjSJI ^ jj3 dill^l 




^Lu Cij^lal jSj * 1956 ^Ix. jL^Jujj Jj^ (t^^UI ^ J.w&La J^.i^ Oj^jJ t^jLi:^ L^-jIu^ 
?j.nfln1l ^iJUi ^ SjLTjj <-Ai>i1] Ja^jIII iiLlS 1 jJu dllA JLwIjJI ftiA 

■ " : Implantation ^Ij^VI 




(7.10)jjjjsji 

<i^jiL ^^ixL-ifi .^^fiLLaJi j^^i j> ^i^^i 4^ ajjj . ;..»^t i L^^u^ iiU-ui 



^^.L^io^ ^ A » i n 5jjja^ 6 ^ ciLaLuiJuVI j a" ■ JJj jjuj .MoFuIa Stage ijj>jJI 
<kpJLIj Lfifl 5^ jUJI c^iSaL ^jic c^^ji^ Blastocyst ^ ^jicuMJI j1 <iix^l 
LI .j^U! c^^Jl 4^ JajCj Trophoblasts <-i^j5j^l ji i/^UJI LiUJlj ^ 

.^j*»IjJljVI Jiill <jil^ Sii'^' J-i-oj j^^l jJuMJ Ij tl 

j_iiAjaJIj f^L^ ^_jJc ikjaliJI ii-oj5j:aJI iSJaJl CjUj^I JajCj 

.,Jb^^l US j>i Decidua I^iSLJI 

jiuL» iJJjjj j^^l <^l^ 

J>aJij ^yLa. Uterine Milk ^^^^^^1 ^jflaJI ^^k oL^ LI jj ^ ^^UJI c^^' J-^^ajj 

^Vl axj jj^^Sz Placenta jl i<Li^l iLL^i^ jt^-u^ii] .JJj ^ ^iiiiu 

Pregnancy and Parturition 

oLjjSJI j^jSj i^AT^jJI jJiJI .-ilillb ^ Jl ^^'^l 

f^Jl jji^j l4i:^>a^t 1I.HA j^jJl <:Ufl^ 4^ L^^,5J^'^< 



i_ ' • - ■ J <GiLi-o-Cj ^i-=*'jJI ijLLaJ j^LjJ Jj^jil J J ^ ' I J Uljjy* ' " ?Jj-^^^ ^1 Au l Lj 

.Jua^l ±»J^^J <duaj^l JoSl] 

4^1 LH jjjjjjJll j2i>*j-4JI j'j-^*^ 4-1-6 LklJI SaJJI f^j-ll ^-ly^' ^>-H?"J J^JiJ 

t-aJLill 6la Jliu tsill Cervix Plug J] jic SjI^^ ^1 ^ ^1 jlJ <^LLil 

jfc *<* > Sjja^ a l Af I ^ i±ja^ oIjJlLII (jAaj JdO^I 
.Sj^iS SjIj^j jj^I SjUj LflUil slliJIj ^^^i^lllJI 

,1^^^ sj^i u^^i ^^^-^ sjIj^ .iViVI 

Cjllpjjj^lS "Lljaoj jJI jJlII J i rt l itti (^5;>:^ ^f^^^ iAJ^Lo E ^Vl 4->jJu l^^-j dlljJ 

ixLc ^j^j J^l Sj^ ^1^1 ojIaII J c^Lu^liiijl j jjljjAA^jliJI j 

. Parturition ^.^^ ^1 

<J^ Uj ut^^^' oLL-i'^l Ci^ CH*^'^ iuki^l w-»U=Jwl ijLflljJI 5 jliJI jjiSj 
I jU .^L^'^I ^jj ii^^ j^^l ^Lu-^ jl^ dlil .Ujj^l (38) Ljj 266 
280 ^ jJSjitI s^j ^ ^ ^1 ^ ^L^VI 

:(8 - 10 flj JSLi) ^1 ^ Lja 




(8- 10)fjjjsLi 



CjjlaJI j^kLy • Je^l JjU^' C-^JJ v> S-^Jj 5^ (IW^ 3 ^:,L-i"iH 

<Jj"i'l ►l-At'ifl >l 6l4 JXk .^^liJ! ^ JJl^l j^^^l ^> <l^^l -2 

cruL^\ ^^^.^ Sj^' JL^^J ^jl-P LT^ J^-^' C> '-^J *CA^I <i:^j-* "3 

jlk:; (C2^) 0^ oL^IjaJI j*^^ c-^-^^ .^jl^-aii ^ 

.(9 - 10 J^) -laii ^^UJtj ^IjJI ^^f^l j^l iLa- 





(9- 10)^jjti 

Sail JMk jt jjj UIaj Ja^sJI JM^^ ^» — a^ ^i^j 



^ Sternum Jji si^j j^^^JI jji 3^ 

.Cjl^l (^jJl^l Amniotic Fluid ^^^^Jl JiL^I l^^O:. Amnion ^^^l j>:j 
4AilaJI iiiiicVl ^^^SjI] Jxfllj ji^^l Jl£. JILL jij^^ 5^ clJj SJL^ JiLJIj Ca^I 

^li ^j^^ ^1 ^j^l Jj^l jJaSj jJJI ^jjj aJJxJ -tl^^l^l Umbilical Cord ^j^l 
iLLilJI 5a^VIj ioxJtJLI ^ ^Ji U^l ^ oL^JSllI -u^ c*3^l 












r STH,GH 




i.LlA m 4 /*i 4^ jJl 4 4 vJj , t^jl o 4J ~ J 


1 






ACTH 




. 4aA iJJi ij^u »<o >J& yi 4 f - -a" * — 


TSH 






1 FSH 






1 






LH, ICSH 










PRL 






MSH 


.(ijOiUI teiLL u>v* 


JJaJI ^ ^i tU II ^li**.il J^La^ - -| 


OT 












ADH 





^aa^ j^j^^ 



--] 



Insulin 



Glucagon 



Somatostain (^^Uj^jjU^ 



T4 c^-Sjuelii' 

T3 ^J^\J^^C^MVil\ 
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:] 



Cortisol or 
Corticosterone 
Aldosterone 
E 

NE 



<fjniWll oUyu^l ^J3j jiaJ - - T 

.<iUlSUs>^-J DHT 

iL-Ui^i j^^' jjj r El 

.jl^lic^^Uj L E2 

^j^Lkill ^ oLj^aJ! jia^ jjjj - Activin 



.4j^IjJI <jjSijJI <ju.«ilaJI CiUdu^l ^Sjj 3^LaJ — -1 El 

jl\ 5-6! jlj ^iziJ - J E2 



P4 
HP4 

Folli stain 
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559 ^u^VtuUU^j^ 



^ ■<■-:> II ^ u^IaIIj ^ j^KJI jj^lji ^ Jaju - Cholecalciferol 
.^ILaJI ^ ^ oLjSJl - Erythropoetin 

. jjjjifc-jjWl ^y t w^i ~ Renin 



Gastrin 

Cholecystokinin 



^LjSiJJ jj^lj pUI >^ - -I Secretin 



, Jlf^l ^i^jjlb-l - E3 
. J«JI ^^Ijl ^^i^ - P4 

^I^jaa>i^IUI HPL 



oi^jjG Ja^uijlj — 



Somatomedin 
PC 

PMSG 
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Ai^ itjl ^ll jl^l ^Ji£' cUjo — J 



v-JiJI 5> - ^ Atrial natri l^-^' u>V* 

^ fkjjj^l jl^l jiiaJJ <JSJ1 Jaju - J uretic H, 

jjxll JaiJ 4jjLl*JI s jiJ! 5> - -| Thymopoietin 



JU! j> - -1 1 ,25 - Dihydroxy ^s^Jj-^ lf^^ 
^j^lSJI ^L-al«l j/fl-i'l <3J Jl ^bt-VI - J vit - Ds ^- 
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